

Navy s New Sub Hunter 


About to take off from its carrier deck is a GRUM- 
MAN GUARDIAN, a plane designed to find and 
destroy enemy submarines. Some GUARDIANS, of 
which this is one, are equipped with long range 
detection devices. Others, lighter on radar but 
heavier on bombs, come in to make the “kill.” True 
to their name, these versatile carrier-based aircraft 
serve as round-the-clock guardians of the fleet. 


GKUMMAN AIRCRAFT ENGliXEERLNG CORPORATION, BETHPAGE, LONG ISLAND, NEW YORK 

Conlraclors to the Armed Forces 




Compact new Sundstrand control oil pump 
developed for high-flying jets 


Highly essential part of a fuel regulator for jet engines is this 
remarkably compact control oil pump developed by Sundstrand. Its patented "Rota-RoH" pumping 
principle provides special characteristics for high altitude performance and assures a uniform flow at high 
altitudes- The compaaness of its concentric design and its favorable high speed characteristics make it 
possible to fit this pump into an extremely limited space. Success of its original application already has 
led to adaptations for other purposes. Developed in answer to a request for a control actuator, it is a typical 
example of the results accruing from Sundstrand's reliahU research, expert engineering, precision production. 
For data on this pump, come to Sundstrand. 


SUNDSTRAND 


SUNDSTRAND 

HYDRAULICS 


HYOIAUll 



Hotter heating pad 
keeps boom on the beam 


T he flying boom, Boeing's new 
development for in-flight refueling, 
has to fly straight to its mark from tanker 

One big problem sttxid in the way 
of the boom's operating "on the beam" 
during the refueling operation. Ice. 
forming on the vee-shap^ ruddevators 
that control the boom's flight, would 
throw accuracy for a loop. 

Boeing engineers decided to make 
the leading ^ge of the ruddevators so 
hot that water droplets hitting it would 
evaporate before they could freeze. 
They knew that B. F. Goodrich had 
developed electric rubber to concentrate 
heat at the spots where heat was needed. 


The question they put to BFG engineers 
was whether the rubber could supply 
more intense heat and still stand up 

To answer this, B. F. Goodrich came 
up with an electric rubber pad built 
with a new, high temperature flexible 
materi.ii. It has a core of resistance wires 
that carry higher power to produce 

Used on the Air Force's new proto- 
t)'pe Boeing KC-97A tanker, the BFG 
electric rubber pad keeps ice from 
forming on the Flying Boom, makes 
accurate control possible. 

Standard-conscrunion B. F. Goodrich 
electric rubber is doing a successful 


pellets, air intakes, jet cowls, hydraulic 
lines, water tanks and many other air- 
craft parts. The new high-temperatute 
construction offers advantages where 

If you have an icing problem— or any 
other that rubber might solve— get in 
touch with the leader in rubber research 
and engineering — B. F. Goodrich. 
The B. F. Goodrich Company, Aero- 
iumtical Division. Akron. OMo. 

B.E Goodrich 

FIRST IN RUBBER 
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SIKORSKY 




FAFNIR 


The dependable performance of Sikorsky helicopters under severe conditions has earned rotary 
wing aircraft a permanent, indispensable role in modern commercial, military and naval operations. 
Such performance is the result of many factors. It is significant that Fafnir Ball Bearings have been 
used by Sikorsky for 11 years. Something more than good ball bearings is responsible for this long 
association. It’s the Fafnir attitude and aptitude ... a way of looking at ball bearings from the 
designer's side, an aptitude gained from more than twenty years’ specialization in aircraft ball 
bearings. The Fafnir Bearing Company, New Britain, Connecticut. 


Fafair Ball Bearing designed for rotor cyclic pitch control .. . i 
specified by Sikorsky- Piya-Seals keep grease in, contaminants 
uniformly low torque. 


^ the Fafnir Ball Bearings regularly 
insuring long service life and 





WYMAN - GORDON 

Forgings of Aluminum, Magnesium, Steel 

WORCESTER, MASSACHUSETTS, U. S. A. 

HARVEY, ILLINOIS ■ - - DETROIT, MICHIGAN 


for the aircraft industry today demand the utmost in engineering 
and production techniques and in scientific laboratory control. This massive 
complicated landing gear component, weighing over 400 pounds, is typical of 
Wyman-Gordon's forging contribution to the ever-growing progress in air- 
craft design. 

In crankshafts for the automotive industry and in all types of aircraft forgings, 
steel and light alloy, Wyman-Gordon has pioneered in the development of 
forging "know-how" — there is no substitute for Wyman-Gordon experience. 

SteineCei’teC (4.e *}KetuAt^ "THone Sixt^ Retina. 
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CHASE planes are designed 
and builf to withstand se- 
vere landing shocks on short 
or unprepared fields, pro- 
viding maximum safety to 
corgo ond crew. 


Examples af this rugged- 
ness are the nose section of 
welded steel tube construc- 


of the .\meiicaii Institute of Electrical- 


tion, and sturdy bulkhead 
between the flight ond the 
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Staff Analysis of Air Power 


Industry Is Our Strongest Weapon 


U. S. PRODUCTION CAPACITY must pull Nortli 
Atlantic air power back to its conquering strength of 
World ^Var II. It will be an uphill pull, 

Europe’s undenied industrial potential is several vears 
away from being a major factor. Meantime, our manu- 
facturing machine lias to rebuild not only our own air 
strengtli, but that of our allies. 

U. S. military aviation— Air Force and Navy— is stronger 
than a year ago, will grow rapidly from now on, Even 
right now, it could be a potent fighting force. That 
is not true of the air forces of our allies. 

On the other hand, Russia is not ready to contest our 
supremacy in long-range strategic air war. 

Tliose are some of the conclusions reached by the 
Aviation N^’eek staff after sifting the mass of material 
assembled in this country and abroad for this Iiuentory 
of Air Power. 


OUR MANUFACTURING INDUSTRY is the best 
weapon the U. S. has. It is so good it doesn’t liai e to 
he a "secret weapon." It has demonstrated twice in 
three decades that where the weight of U. S. produc- 
tion goes. I’ictory goes, too. 

No«', U. S. industry is getting rcadv for a third demon- 
stration— if iicccssaiy. 

And it gets off to a far better start than in 1940-41. 

Tlicrc is mote and better trained manpower. Tliete 
is far more plant production area. 

There are nearly 400 reserve plants, most of them new, 
built as recently as World Wat II. All that means less 
time lost in getting ready for full mobilization— if that 
ever becomes necessary. 


GOVERNMENT IS STARTING EARLIER and 
more effectively on its build-up than it did the last time 
war looked possible. Wliether by accident, or because 
the lesson actually was learned, planners are following 
closely recommendations made to the Air Coordinating 
Committee after a study of aircraft production accelera- 
tion in World Wat II: license and subcontract. 

Already, the large automotive mamifacturers liave been 
given key roles in increasing aircraft and engine output. 
Already, major airframe manufacturers are being put to 
work turning out other firm's planes. 

This licensing program draws on the total U. S. in- 
dustrial might. It takes longer to get production this 
way. But in the end you get higher production. 

(News of the 


Subcontracting is mushrooming. You can’t get precise 
figures; hut subcontracting volume will reach a “peace- 
time” higli. 


U. S. AIR FORCE and Naval Aviation strengtli today 
has to be examined with this in mind: the better mili- 
tary forecasters in the Pentagon aren't looking for real 
trouble before 1956. 

In numbers of planes and manpower, today’s Air 
Force and Nasal air ann arc a long way from their World 
War 11 zenith, and a long way from national security. 

But, individually, pilots now fly much more deadly 
war machines faster, in most cases farther, and hit their 
targets more accurately. 

You can say the same for the hombeis. There still 
are not enough late-model B-36s in operation to mount 
a strong offensive. But the B-29-tvpes that are the back- 
bone of the Strategic Air Command, are vastly improved 
and have anotlicr great plus; aerial refueling. 

Tlie Navy has at last awakened to the fact that sub- 
figliting is as important and sound a reason to build 
a strong air arm as it thought strategic bombing was 
two years ago. 

llic new "super-carrier” will launch the planes for 
tlie anti-submarine war. It is not primarily for strategic 
bombing. The latter is still USAF’s activity. 

Money is no longer a problem for either service. Every- 
one is resigned now to annual defense expenditures 
exceeding S50 billion. And USAF is getting more than 
the other two services. 


PUSHBUTTON WAR? Not yet, but in the fore- 
seeable future for some types of missiles. 

Best estimates seeping from behind the wall around 
guided missile development is that for the next eight or 
ten years the main U. S. stake will ride the noses of 
the strategic bombers jockeyed to success or failure by 
human pilots. 

In less time, guided missile interceptors, launched 
from piloted planes, probably will succeed the present 
interceptor techniques. The transition from piloted to 
pilotless weapons will be gradual. 

Some missiles already ate part of U. S. air power. 
They are in production, or soon will be. Establishment 
of the Office of Guided Missiles headed by a production 
expert, K. T. Keller, of Chrysler, was the tip-off. 

:k on Page 205) 


AVIATION WEEK, Febru 


6, 1951 


RESEARCH DETERMINES THE FUTURE of our 
air power. We might be able again to overwhelm an 
enemy with quantity as in some respects we did in 
World War II. But that’s a risky gamble. 

It is safer to bank on qualitative as well as quantitative 
superiority. That’s why research and development are 
in a hev-dav never before e.xperienced. 

We are rich in two of the three requisites of research: 
money and machinery, although not in men. 

But we have lost much time. During the war we 
sacrificed much basic research to get better results from 
what we had. That was development rather than research. 
After the war, research budgets were too lean for several 

Time is an ally of research. We can never make up 
what we'r e lost. 

WE ARE FAR STRONGER IN TRANSPORT 
potential than ever before. The Military Air Transport 
Service has 370 four-engine transports. U. S.-flag air- 
lines own more than 500, airlines of friendly nations 
have more than 200. 

We had to build a military air transport fleet from 
scratch during World War II. 

It is not only the planes now operating that makes 
the transport air power picture so encouraging. There 
are nearh- 300 transport-type planes on order from U.S. 
manufacturers. 

These on-order planes alone have more airlift capacity 
than the entire 1946 airline fleet. 

Tlie size of both the MATS and the airline fleet has 
this significance; in ease of war, there would be no 
requisitioning such as last time curtailed the effective- 
ness of the airlines. Airline planes will be chartered 
as needed. Planners think about 50 percent of the 
airline fleet would be needed for military purposes. 

Even with 50 percent of their planes under military 
charter, the airlines feel they could handle about 75 
percent of present record business. 

FOREIGN AIR POWER of nations friendly to the 
U. S. will not be of much help in any immediate military 
action. 

This is a matter of both lack of production and inferior 
technology. Devastated by war, European nations have 
had to have a “butter instead of guns” economy. 

Europe’s concentration on improving its standard of 
living has been its intangible but great contribution 
to the anti-Communist drive. Now Europe is being 
called upon for the direct contribution: defense pro- 
duction. 

Tlie nations are moving, but slowly. No European 
goveniment dares lower the standard of living very 
much. Communism might win by default. 

And defense production means a lower standard of 
living. No European country has enough funds for 
the result to be otherwise. 


AU over Europe, night fighters are in demand. Sweden 
and France, as well as Britain, are pushing development 
of night fighters and, meanwhile, counting on the U. S. 
to make up the lack. 

CANADA IS THE BRIGHT SPOT in the North 
Atlantic Treaty picture. Next to this country, the 
Dominion will be the largest producer of aircraft for 
the NATO countries in the immediate future, 

Avro Canada’s CF-100 all-weather fighter likely is the 
equal of anything on this side of the border and some- 
time this year should get into large-scale production. 

Canada's production of trainers will be substantial. 
And Canadian production of the F-86 will be a major 
factor in meeting European demand. 


MUTUAL DEFENSE ASSISTANCE PROGRAM 
is lagging, despite the recognition that without it 
NATO falls apart. 

As had been expected, the problems of military aid to 
allied nations are involved, and complicated by inter- 
national red tape and national jealousies. And much of 
this can be bid at the doors of our own military officials 
and the Congress. 

MDAP can be set up for any nation, but it is under 
the supervision of the North Atlantic Treaty Organize 
tion. Naturally, at this stage, NATO is more interested 
in Europe. Not much is going or will go for some time 
to other parts of the world. 

You can’t argue too much with that. Europe has the 
potential industrial capacity that will be of most help, 
when and if it can be jnit to work. 

But there has been some solid progress under MDAP. 
Already Britain and France both have received numbers 
of fighters. The program will steadily increase tliis 
year and by Fall about half a billion dollars worth of 
aircraft and spares will have moved to Europe. 


RUSSIA IS NOT PREPARED for offensive air war. 
That is the only logical conclusion to be drawn from 
the evidence. 

Remember, fighters are defensive aircraft. The 
Soviet’s excellent stable of jet fighters means merely 
this; 

Russia has been preparing to defend itself from 
strategic bombing. If you accept that analysis, the next 
conclusion is easy— that Soviet military planners have 
recognized the \alue of strategic air war. 

And this is a fundamental switch in Russian military 
thinking. 

Russia is just starting to build its long-range striking 
force. That’s encouraging. The U.S. has a five- to 
ten-year lead in the mastery of heavy, long-range planes. 
That gives the diplomats time to work out a peaceful 
solution. 


(News of the Week on Page 205) 
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Military Aircraft Appropriations & Expenditures — 1946-51* 

(Millions of Dollars) 



With Money No Problem, Strength Grows 


More funds, effort given air defense 
are bringing about balanced power. 


By Ben S. Lee 

U. S- air power. Hie most formidable 
weapon of W'orld War II, is on its way 
back to hugely expandetl status after a 
dangerous interlude of comparative im- 
potence. 

But realization came almost too late 
to out government and its allies that 
appeasement of the Russian Politburo 
in its quest for world domination is 
useless. Abrupt awakening eame witli 
a scries of shattering jolts tb tlie com- 
placent U. S.: the Soviet atomic ex- 
plosion; increased tension in Germany; 
the fall of China to the communists 
and the subsequent deterioration in 
Southeast Asia and the Philippines; 
and finally open aggression in Korea. 
Now, at last, the call went out for 
greater air power. 

Room to Grow 

After World War II the U. S. Air 
Force sank with dangerous rapidity both 
in quality and quantit}' of planes as an 
economy-minded President and Con- 
gress slashed the military budget in 
1946-7. 

Real crisis in state of readiness of 
tlie Air Force came tsvo years ago. 
when, with some 56 groups activated 
but not completelv equipped, it was 
ordered to cut back to 48 groups— 
actually a lesser force tlian Air Corps 


mustered at the time of Pearl Harbor. 

At the 1949 year-end, the Air Force 
had 3500 hrstline combat aircraft, com- 
prised of IS heavy bomber groups, 27 
light bomber and fighter groups and 
six troop carrier groups. 

Navy fared no better. At the end of 
calendar year 1949 the Navy operated 
13 carriers and could claim only 1212 
aircraft as being “firstline," although it 
held 3368 aircraft of all types as opera- 
tional equipment, 

► Time to Save— Even as first drafts of 
proposed budgets for fiscal 1951 were 
drawn, still more drastic slashes in tlie 
military economy were sclieduled de- 
spite advices of top military and civil 
leaders. The lawmakers and one or 
two top military leaders were concerned 
only with the fact that the last war had 
cost tl)is nation S340 billion and that 
come what may it was time to econ- 

"Tbe last half of the fiscal year 1950 
closed on a grim note— war in the Far 
East. A worried and rudely awakened 
Congress hastily okayed Presidential 
requests for a 1st and 2nd Supple- 
mental Budget to stiffen the nation’s 
defenses. 

► Time to Spend— By fan. 5, 1951 the 
Air Force had committed S4, 945,919,- 
888 of all funds appropriated thus far 
for aircraft and related procurement. 
Of that amount, it had obligated S3,- 
609,728,761. Of funds appropriated 


for research and dcvclopineut activities 
$159,095,534 had been committed and 
S73,545,132 was obligated. By Feb. 5, 
USAF had committed 90.4 percent of 
all procurement funds, approximately 
S9.25 billion, and obligated 61.4 per- 

Naval Aviation procurement also is 
moving swiftly. Procurement status re- 
ported Jan. 12 indicated that of S3,- 

002.469.000 appropriated for construc- 
tion of new aircraft, spares, research and 
development activities, etc., 81,805,- 

709.000 had been committed and SL- 

456.855.000 of this alrejdv had been 
obligated. 

•Army Aviation procurement, insig- 
nificant dollar-wise in fiscal 1951-S40 
million— sets an important precedent, 
h'or the first time since the .Air Force 
gained autonomy, Armv Ordnance has 
entered the aircraft procurement ficld- 
In fiscal 1952. fitnds appropriated for 
Armv will include a vastly-expanded 
budget for aircraft peculiar to -Army re- 
quirements. 

Building Allies 

Mutual Defense Assistance Programs 
of the North Atlantic Treaty Organiza- 
tion, lagging early in 1950, are still far 
behind the programmed schedules of its 
operation. 

Deterrent to a more rapid accelera- 
tion of MDAP is the political red-tape 
inherent when governments of nations 
must agree on fine points of the work- 
ing machinery of a program inter- 
national in scope. 

Most i)iiportant factor contributing 
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to slow-down of MDAP is the extremely 
poor public information concerning 
activities, scope and aims of MDAP. 

► Secrecy vs. Education— While much 
of the plans of the NATO group and 
its related MDAP must remain closely 
guarded for security of the NAT6 
nations, a high defense official admitted 
an educational program of the workings 
of N.ATO is to be instituted. He de- 
plored a recent statement of a U. S. 
MDAP official that the American pub- 
lic is not to reason why; just foot the 
bill, 

Basic strength of Western Europe 
lies in its huge industrial capacity— 
stiil greater, according to official sources, 
than that of Russia and its satellites. 
Its weakness lies in inadequate army, 
navy and air forces. Politically, West- 
ern Europe generally suffers from weak 
morale. 

To speed rearmament of Western 
Europe, in keeping with North Atlantic 
Treat)’ Organization agreements, the 
western group will concern itself mainly 
with air tran^ort and special emphasis 
on tactical aviation. This is in addition 
to other factors of military defense. 

Revised fiscal year 1950 estimates of 
financial defense potential for treaty 
nations was set at $18,326,000. But 
these funds were virtually frozen to 
expenditure on basic commodities only 
and provided no real assistance to the 
building of industry, 

► More Money— Legislation provided 
for in the overall fiscal 1951 budget 
boosted these funds to $475 million. 
Most important to North Atlantic 
Treaty Nations in new legislation was 
the fact that this money could be spent 
in actual industrial rehabilitation. 

Of the $475-raillion total, Defense 
Department estimates approximately 
SllO million is allocated for rebuilding 
and expanding treaty nations' aircraft 
industries. Production potential as a 
result of that expenditure is estimated 
at approximately $607-million worth of 
tactical aircraft, and engine production 
of approximately $64 million. 

Estimates being programmed at the 
Department of Defense also provide for 
meeting deficiencies in all activities re- 
lating to air power. Major emphasis is 
to be given industries developing radio, 
radar and wire communications, ammu- 
nition, bombs, rockets, machine guns. 
Parallel procurement is planned for 
motor transport and special purpose 
vehicles for aircraft refueling and op- 
erations. 

► More Planes— To meet the more 
stringent material needs of nations of 
the North Atlantic Treaty, USAF and 
Navy are transferring some of their 
World War II aircraft. Botli services 
have ample quantities of piston-engine 
fighters and light bombers in storage 
throughout the U. S. and in Europe. 


By December, 1950 the Defense De- 
partment had already shipped some 600 
aircraft under MDAP to NATO nations. 

Republic F-84 jet fighters now in 
use by USAK both in England and 
in Gemiany ate scheduled for transfer 
to England and France late next spring. 
TTieir transfer will be effected as soon 
as ptoducHon of other fighter types in 
the U- S. is sufficient for replacements 
to be sent over. 

Reannament of N\’estern Europe 
under MDAP is finally gaining momen- 
tum with announced shipments of jet 
fighters. To Britain’s Rojal Air Force 
will go 500 F-86 Sabres. About 300 
F-84 Thunderjets will be shipped to 
European nations next year, with ap- 
proximately 800 of this tv'pe expected 
to be in French and Italian hands bv 
the end of 1951. 

Deliveries of both aircraft spares and 
equipment under MDAP are being 
stepped up as rapidly as possible. By 
next September it is anticipated that 
the halfway mark will be reached in the 
Sl-billion-plus program. 

► Who Pays— The U. S. contribution of 
aviation aid to MDAP nations totals 
51,150,596,849 and stems from these 
sources; 

• .Air Force, responsible for the lion’s 
share, has earmarked $1,113,442,117 
from its fiscal 1951 appropriation. 

• Navy is putting up $30,061,588 out 
of its fiscal 1951 funds. 

• Array is committing $5,093,144 of 
its fiscal 1951 funds for purchase of 
liaison aircraft. 

Deterrent to War 

If war comes, high military circles 
believe it will come as a result of grad- 
ual involvement of the United Nations 
in several simultaneous engagements 
throughout the globe. 

Oil, say these military experts, re- 
mains the common denominator of a 
nation’s ability to wage war. 

.At present, according to best intelli- 
gence reports, Russia has little more 
than one-eighth of this nation's produc- 
tion capacity for petmleiim. Yet, its 
militarv machine is estimated to be 
nearly live times as large as that of the 
United Nations. 

►Danger Spots— The U. N. still expects 
the real Russian blow to he directed 
towards the Near and Middle East. Iran. 
Turkey. Arabia, etc., wherein 1ic vast 
deposits of oil virhiallv unprotected. 

To modify its apparent oil shortaaes. 
Russia with strange reasoning has dis- 
mantled all existing .synthetic oil pro- 
ducing plants from its occunation zone 
of Germany and moved them to re- 
mote Ural Mountain retreats. 

While these synthetic producers 
could supply for several years a part 
of the huge Russian air force, their very 


remoteness from the war-threat areas 
would prove an expensive tax on logis- 
tical supplies of fud to a front. 

This, then, accounts for our increas- 
ingly rapid build-up of air bases in the 
Near and Middle Eastern nations; and 
of programmed heavy contributions of 
piston-engined shipboard fighters to the 
navies of NATO nations through 
MDAP, 

► Production the Safeguard- Our tre- 
mendous industrial potential looms large 
as the main reason why Russia has not 
yet risked war. During World War II, 
the U. S., with only 6 percent of the 
world’s population and 7 percent of its 
land area, produced more than 40 per- 
cent of the world’s weapons. 

Even more startling is the fact that 
at no time during World War II did 
our war effort absorb mote than two- 
fifths of our total national output. We 
produced all of the equipment and 
supplies that our own troops needed; 
we supplied vast quantities of muni- 
tions to ourallies, and, at the same time, 
we provided our own civilian economy 
with a greater total amount of goods 
and services than in such prewar years 
as 1937 and 1939. 

Strategic Air Force 

It remains apparent that arrival of 
all-out war must inevitably be signalled 
'by determined enemy attack upon this 
nation’s industrial potential. 

As a result, the Joint Chiefs of Staff 
have held that, until guided missiles 
capable of intercontinental ranges are 
developed, primacy of strategic air force 
cannot be questioned in USAF's as- 
signed role and missions. 

Composition of the strategic air arm 
is dictated bv the plans of the Joint 
Chiefs of Staff. The Strategic Air Com- 
mand under direct JCS control, can be 
ordered to any point in the world at the 
first sign of fiostilities. Thus the em- 
phasis the Air Force gives to providing 
the JCS with a real weapon in being. 

► SAC’s Sock— If war came "tomorrow”, 
backbone of the USAF long-range stnT:- 
ing force would still be tne modified 
bomber of World War II— not the 
B-36- Most of the planes currently com- 
prising the SAC sock are improved B-29 
and B-50 bombers relying on aerial re- 
fueling for extreme-range missions. 

Strategic Air Command at the time 
of Korea was comprised of 19 groups. 
Of this number, 14 were heavy bomb 
groups, three strategic reconnaissance. 
Three of the 14 groups are equipped, 
although not completely, with the 
B-36. A fourth group began conversion 
in August. The remaining 10 are di- 
vided between four B-50 groups and 
six B-29 groups. Group strength of 10 
groups is being augmented by KB-29 
KB-50 and KC-97 aerial tankers. 
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Currently, all three reconnaissance 
wings ate using World Wat II B-29s. 
Conversion to RB-36 planes is under 
way for two groups and tlie third will get 
R6-47 s. Plans call for reconnaissance 
and bomber ^pe aircraft in each group 
on a 1-6 ratio. For reconnaissance 
bombers of the B-36 tvpe onlv the ratio 
will be 1-2. 

► New Bombers— ^Vith planned phase- 
out of the pre.scnt B-36 program sched- 
uled by Jan. I. 1955, USAF is prepar- 
ing to test newer aircraft which can 
fly even faster, higher, and farther than 
the present strategic bomber B-36. 

The Senior Officers Board, after long 
deliberation, is requesting Consolidated 
Vultee Aircraft Coip. to build an ex- 
perimental sweptwing, turboprop-pow- 
ered version of its present B-56. Boeing 
Airplane Co., meanwhile, is building 
two experimental XB-52 bombers and 
expects to have one ready for flight test 
possibly late this winter. 

Current thinking is that the slightly 
smaller B-52 will have a decided edge 
over the B-36. If, however, the B-52 
is selected it will go into major produc- 
tion at Com-air-Ft. ^Vorth. although 
some models of the B-52 will come off 
Boeing-Seattle lines. .Air Force holds 
adamantly that major military airframe 
programs will come in phase at inland 

► Fighter Problems— Biggest problem 
facing SAC planning is necessity of 
sending the strategic bomber on long- 
range missions unescorted. Heartland 
of the aggressor can be reached only 
after long arduous flight m cr large areas 
of cneinv held land masses. 

Problem of providing long-range 
fighter escort thus far has not been 

Fact remains, then, that for the next 
several vears— probablv throughout the 
lifetime of the strategic bomber con- 
cept— there will be no fighters with 
range capabilities of the present B-36 
or its successor. 

Thus, defense of the bomber is lim- 
ited bv its ability to fly high and fast 
and to force enemy interception to sonic 
speeds and to use of still unproven-air- 
to-air-rockets for defense firepower, re- 
placing the 20mm. cannon used by most 
planes today. 


Tactical Dispute 

Dissatisfaction by the .-Anny with 
US.AF current technique of tactical sup- 
port has reached the boiling point. 
Air Force claims that planes assigned 
to close ground support must be able 
to live in the air against enemy at- 
tackers first, and that their tactical air- 
ground capabilities are second. 

► The Aigumcnt— The Army claims this 
reasoning is fallacious. It contends that 
design tot the tactical support plane 
should first be able to conform w itli the 
.Army requirement and secondly to the 
•Air Force requirement- ability to live in 
the air. 

So far, procurement of aircraft for 
Army use remains a point of Army dis- 
satisfaction. Virtually all aircraft owned 
by the Army are obtained for it by the 
.Air Force. .Army is restricted to pur- 
chase of aircraft weighing less than 
2500 lb., and to lielicoplers weighing 
less than 4000 lb. But sometime in 
calendar year 195! will see remoi’al of 
these weight restrictions- .Army will 
then be able to move more decisively 
into development of aircraft to meet 
its requirements. 

Armv will probably win authoriza- 
tion this year to establish its own 
logistical air support sersice. From the 
.Army point of view, organic troop car- 
rier and transport units would be ex- 
pedient. Training of the airborne forces 
and other units could be closely mon- 

Further, Army would be able to use 
its own transport, at will, for its own 
transport needs much in the same man- 
ner as it uses its trucks. It claims need 
for its own air transport service much 
in the same manner that .Air Force 
needs trucks, buses, tractors, and other 
ground meclianized equipment to pro- 
vide maintenance for its airlift mission. 


Navy Finds Its Place 
.Assignment to the Navy by the De- 
fense Department during the Forrestal 
Key West conference of the prime role 
of anti-submarine warfare is now being 
followed with enthusiasm. Nav\' has 
found that proper conduct of that role 
requires an air and sea force nf even 


greater proportions than it envisioned 
during its early battles for joint control 
of the "strategic” mission held by Air 

Two years ago. Navy deplored the 
Air Force role ot strategic air power via 
its "big stick”— the B-36- It contended 
that super aircraft carriers capable of 
approaching enemy land masses, and 
then discharging long-range airborne 
weapon carriers was the best solution 
to intercontinental strategic warfare. It 
proposed construction of a 65,000-ton 
flush deck aircraft carrier which would 
be the first of the strategic floating 
air bases. This program was scuttled 
in the Louis Johnson defense regime 
at the Pentagon- 

Undeterred, Navy continued pressing 
for that tvpe of aircraft carrier and 
mission, finally, late last v'Car it suc- 
ceeded in obtaining funds for a 56,000- 
ton semi-flush deck carrier to exploit 
its “anti-submarine role." Aircraft 
which will be used aboard the super- 
carrier will be very long-range fighter- 
bombers and patrol bombers. 

Naval aviation trend, generally, con- 
tinues towards heavier aircraft, featur- 
ing long-range, high altitude character- 
istics. All of its present operational car- 
riers are being modified to withstand 
heavier deck loads. 


Weapons of tlie Future 

Appointment of K, T. Keller to head 
up the Department of Defense Office 
of Guided Missiles has signaled the 
emergence of the department from a 
program of research and development 
to immediate procurement. 

► Missiles Coming— Several guided mis- 
siles for each of the military services 
will be in production this year. A 
quantity of production missiles will 
reach tfie services for simulated combat 
testing this fall and winter. Tactical 
use of a few interim guided missiles 
is envisioned by spring of 1952- 

Most of these, with the exception 
of air-to-air missiles, will have speeds 
in the high subsonic ranges. Supersonic 
missiles, particularly those with inter- 
continental range, are not yet suffi- 
ciently developed for seivice testing and 
will not be available before 1956. A 
few air-to-air missiles are in final stages 
of test, and quantity production is or- 
dered from fiscal 1^51 and 52 funds. 

Completely automatic electronic con- 
trol of fighter aircraft is s’ery near. 
Hughes Aircraft Co, has under devel- 
opment an electronic control for fighter 
planes which will virtually eliminate 
manual control by the human pilot. 

The pilot, of course, will remain an 
essential factor in the plane’s total 
utilization. He will, however, be rele- 
gated to an eventual role as monitor 
of the fighter. 
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Group Strength Classification 


USAF operated within a dS- 
group structure at beginning of 
Korean hostilities. Authorized 
build-up shortly thereafter per- 
mitted an increase to 69 groups 
and subsequently to a 95-group 
structure. Industrial expansion as a 
result of the current international 
situation aims towards 185 groups. 

At the time the U. N, forces 
moved into Korea. Air Force actu- 
ally operated 52 groups and 13sepa- 
rate supporting squadrons. Its ci- 
vilian components, the Air Force 
Reserve and the Air National 
Guard, were organized into 27 
groups and 25 base wings respee- 

Air Force has already ordered 
into active duty 10 ANG Groups 
and 4 USAFR Wings. It has an- 
nounced that an additional 12 
ANG Groups and 21 USAFR wings 
will be drawn into regular estaE- 
lishment during the next three 
months. .Additionallv, .Air Force 


has activated several new groups, 
and will therefore, by next fune 
30, be operating in excess of 100 
groups. 

As of June 30, 1950, USAF 
counted 8700 aircraft on its active 
list. This comprised 3200 combat 
types (bombers, tankers, fighters, 
search and rescue, etc.) and 5500 
utility types (transports, trainers, 
liaison, and former combat types 
used for utili^ need). 

The Air ><ationai Guard oper- 
ated 2700 aircraft, both utility and 
combat types, wliile the Air Force 
Reserve operated 900 more. 

8200 aircraft were listed under 
inactive status (storage, in pipeline, 
and on bailment to civilian contrac- 
tors for modification.) 

Strength of squadrons and groups 
comprising these components are 
based upon a group’s mission and 
Npe of craft employed therein. 
Today, group strength ciassifica- 


TYPE OF AIRCRAFT 

Heavy bomber (B-56) 

Medium bomber (B-50, B-47, B-29) 

(some medium br)mber groups arc comprised of 
45 planes to a group and 20 tankers) 

Ught bomber (B-26. (ilanberra B.2, B.51).. 

Troop earner. Heavy (C-54, C-74, C-124) 

Troop carrier. Light (C-82, C-47, C-119. XC-123) 

Fighter (F-86, F-80, F-84, F-51) 

All-Weatlict Fighter (F-82. F-89. F-94) 

Taclieal tecon. (RF-80. RB-26. RB-45, RB-51) 

Strategic recon. (B.29, B-50, B-36) 

(B-36 reconnaissance groups have 30 planes) 


NUMBER OF PLANES PER 




noups 1 
(1,5, L-19. L.13, H-5) 

target (B-26, B-45) 

le (SA-16, SB-29, C-82, SB-17, H-21).. 


USAF Spurs Expanded Production 

Biggest aim now is to have at least two suppliers for 
every major aircraft to minimize effects of attack. 


In its fourth year of autonomy, the 
United States Air Force holds the 
dominant position in the nation’s 
Armed Forces. 

It tops its sister services once again 
in 1951 regular and supplemental 
budgets by an impressive margin. A 
total of Sl3.9 billion already has been 
programmed for USAF in fiscal year 
1951. 

A high Pentagon source has indicated 
to Avi.vtion W'eek that nearly S5 bil- 
lion additional procurement funds are 
being scheduled in still another 1951 
supplemental appropriation. 

•A total of S9.25 billion is provided 


already for Air Force hardware in 1951 
fiscal year. Hard goods program is ex- 
pected to exceed $12 billion for the 
presently-planned supplemental and the 
regular 1952 budget. 

► Time to Prepare— Main objective of 
the 2nd Supplemental budget, re- 
quested of Congress a short time ago. 
was to broaden the industrial base tor 
weapons production. And $410 mil- 
lion was set aside for this purpose. 

Broadening the base for production 
of aircraft is of critical importance to 
achieve the rate of production neces- 
sary at the outset of a future war. Com- 
plex modem war technology has placed 


the highest premium on swift and effi- 
cient industrial mobilization. Studies 
indicate that full mobilization of the 
aircraft industry cannot be achieved un- 
til 16 to 18 months after a national 
emergency declaration. 

To widen USAF's industrial base as 
rapidly as possible, Under-secretary of 
Ait Force John A. McCone has ordered 
contracts with at least two ' geograph- 
ically separate suppliers for virtually 
every major aircraft. 

• In the heavy bomber category, the 
B-36 is now in production only at 
Consolidated Vultee’s Fort AVorth 
plant, as is the heavy reconnaissance 
bomber, RB-36. Production under 
USAF expansion has been doubled. 
The company has recently completed 
suacy of a large New Orleans facility in 
case still heavier production is ordered. 

• In the medium bomber field, the 
B-47 is in accelerated production at 
Boeing Wichita, is starting at the Doug- 
las plant at Tulsa, and will soon go 
into production at the Lockheed Mari- 
etta, Georgia, plant. The Boeing B-50, 
now phasing-out gradually as B-47 pro- 
duction is stepped up, is in production 
at Bocing-Seattle. 1'he only new re- 
connaissance bomber planned for pro- 
duction is still mainlv on paper, the 
RB-47 at Boeing-WicEita. A four-en- 
gine RB-47C is to be rolled out later 
this year, following delivery of a new 
Allison jet engine. 

• In the fighter-bomber field, the F-84E 
is in production at Republic's Farming- 
dale, N. Y. plant. The later sweptwing 
F-84F, equipped with the British-de- 
veloped Sapphire jet engine, is now in 
lest. This plane will be standardized 
this year for production at the Republic 
plant and will also be put into major 
production by General Motors at 
Kansas City, Kans. 

The North American F-S6, a firstline 
fighter-bomber, is now in major produc- 
tion at Inglewood. Calif- Nortli Ameri- 
can will also produce the F-S6 and its 
Navy counterpart, the FJ-2 at Colum- 
bus, Ohio. 

• In the interceptor category, a new 
version of the F-S6 designed for inter- 
ceptor operation is in fliglit test at 
Mutoc and will go into production 
shortly at Columbus, as well as at In- 
glewood, 

The Northrop F-89, of which more 
than 500 are now on order, is in pro- 
duction thus far only at Northrop's 
Hawthorne, Calif., plant. Accelerated 
production is, however, contemplated 
at a mid west city (probably Omaha) in 
the near future. The Lockheed F-94, 
cunently rated as an all-weather fighter 
intruder, is in production only at Lock- 
heed’s Burbank. Calif., plant. 

Republics RF-84 is the only plane 
presently delegated to tactical recon- 
naissance operation. 

• In the heavy transport category, pto- 
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duction of the C-97 and tauker KC-97 
is maintained at Boeing's Renton and 
Seattle, W ash., plants. 

Cargo version of Douglas C-llSB is 
underwav at the company's Long 
Beach, Calif., plant, as is the cargo ver- 
sion of the C-121B at Lockheed's Bur- 
bank plant. 

A heavy strategic transport, the Doug- 
las C-124, is under actelerated produc- 
tion at Douglas' Long Beacli, plant. 

■ In the medium transport field, the 
C-119B to be replac^ in a few 
months by the C-119C and phased into 
production in Fairchild's Hagerstown, 
Md., plant. Kaiset-Frazer is scheduled 
to begin C-I19C production at Willow 
Run, Mich., early next year. 

Major production of Chase Aircraft’s 
C-123 assault transport will get under- 
way at Birmingham. .Ala., and Trenton, 
N. J., immediately. Peak production is 
scheduled for June, 1952. 

• In the trainer field, the North Amer- 
ican T-28 IS under heavily accelerated 
production at the plant. The multi- 
place navigational trainer T-29 is being 
stepped up at Convair’s San Diego 
plant. Considerable numbers of ad- 
vanced single-engine trainers, the T-35, 
are in accelerated produclion at Lock- 
heed’s Burbank plant. 

• For search and rescue, the .Air Force 
has increased its orders for the S.A-16. 
which is manufactured by Grumman 
at Bethpage. I.ong Island. Helicopters, 
finally coming into their own for multi- 
purpose use but still officially desig- 
nated to search and rescue, are also 
being tooled for accelerated produc- 
tion, The three currently on order bv 
Air Force are the YH-12 nt Bell’s Buf- 
falo plant, the 11-19 at the Sikorskv 
Bridgeport. Conn., plant, and the H-21 
at the Piasecki Morton, Pa., plant. 

► Powerplant Production— F.ngine man- 
ufacture has likewise been crystalized 
and suppliers both in the immediate 
aircraft engine plants and by the mass 
producing automobile plant.s have been 
notified of production timetables. 

Pratt & AATiitnev at Fast Hartford, 
Conn., will produce the R-1340, 
R-1830. R-4360, R-2800 and the J-4S. 
Ford Motor Co. will produce the 
R-4360 at Chicago and the 1-48 at 
Dearborn. General Flectric will pro- 
duce the 1-47 at its Lockland. Ohio, 
and Lvnn. Mass., plants, as will Pack- 
ard at Detroit. Mich., and Studebaker 
at South Bend. Ind. Allison will pro- 
duce the J-35 and J-33 at Indianapolis. 
Chevrolet division of General Motors 
will build more .Allison J-35s at Tona- 
wanda, N. Y. Wright concentrates on 
production of Hie Sapphire (J-651 and 
the R-3350 at Wood-Ridae, N. I. 
Buiek division of General Motors will 
also build the J-65 at Flint, Mich. 
Lvcoming division. Avco Corp.. will 
biiild the R-1R20 at Stratford, Conn- 
while Nash motors will build the R-2800 


at Kenosha, Wise., and Kaiset-Frazer 
will build the R-1300 at Detroit. 

Curtiss-Wright Corp. and Acro- 
prodiicts division of General Motors 
divide the bulk of Air Force propeller 
business. 

► Avionics-l'lie large-scale expendi- 
ture going for electronic, electric, and 
communications equipment, is sliared 
principally by Sperry Corp., Lear, Inc., 
^linncapolis-lloneyvvcll, Bendix Avia- 
tion. Hughes Aircraft, R.C.A., Philco, 
\Vestern Electric, Genera! Electric, 
Emerson Electric, General Mills, Col- 
lins Radio, Raytheon, Radioplane, and 
.A. O. Smith Corp. 

By integrating automobile manufac- 
turers and other civilian plants into the 
aircraft production program, US.At’’ is 
getting enough facilities so tliat by 
|unc, 1952, it will be ready for an 
almost overnight expansion of aircraft 
production to a rate that will supply 
.in 185-gtoup .Air Force, 

► Expansion Plans— .Aircraft procure- 
ment for the Air Force will be further 
inacased over the 4428 planes already 
announced as progr.imined for the )'car. 
.Atwut SI billion of US.AF funds ap- 
propriated for procurement, however, 
is to offset price rises. Tlie rest is e.x- 
pected to bw about 1000 aircraft. 

The .Air Force today has about 60 

g roups in operational status, and has 
cen authorized an expanded structure 
of 95 groups. .Manpower-wise, it is 
achieving this expansion as rapidly as 
planes are provided by calling up addi- 
tional Air National Guard and Ait Re- 
serve wings, and expanding training to 
make up the full 95-group strength. 

Research and Development funds 
appropriated for fiscal 1951 are neatly 
doubled. So fat this year $356 million 
liave been made available for this pur- 
pose. An almost equal amount is 
scheduled in the 3rd Supplemental 
which will be presented to Congress 
shortly. In the last fiscal year $210 mil- 
lion was appropriated. 

Part of the 3rd Supplemental funds 
will be used for completion of construc- 
tion of the long-range guided missiles 
proving ground at Banana River. Ha. 
Its total estimated cost is $75 million. 
Last year, Air Force spent $5 million 
on the installation and has received only 
$6 million for its continued construc- 
tion this \ear. 

► Tactical Support-Despite much out- 
side pressure on the problems of tactical 
air support in Korea, the Air Force po- 
sition on this subject has not changed 
materially although hcavily-increa.ied 
funds have been made available for 
tactical air support needs. 

However, in the over-all build-up of 
the Air Force structure, the long-de- 
layed purchase of Chase Aircraft's 
X’C-123, undisputed winner of an Ait 
Force evaluation for assault transports, 
is finallv near completion. Chase Air- 


craft shortly will have a contract for 
more than 300 C-123 medium trans- 
ports. 

► Interceptore— To date, although sev- 
eral planes ate designated interceptors, 
Air Force has no interceptors capable 
of meeting requirements. To meet this 
deficiency, electronics and airframe 
manufacturers were called to Washing- 
ton. .Air Force presented the problem of 
what it needed to meet the threat of 
future enemy weapons in a two-phase 
packaged program. Hughes Airctaftwon 
Phase 1-dcsign of the electronic con- 
trol. It is now at work on the problem. 
Phase Il-airframe design— is now com- 
pleted bv the manufacturers and is in 
the hands of the Air Force for decision 
on competition. Expectations are that 
a completely automatic piloted inter- 
ceptor capable of sonic speed, will be 
operational by Jan. 1. 1955. 

► Helicopters-Researcli and develop- 
ment programs of all three services put 
heavy emphasis on the helicopter. The 
Piasecki H-21 is even now undergoing 
an accelerated production to meet needs 
of the Annv and -Air Force. The C- 54- 
sized Piasecki XH-16 is developing on 
schedule and will make its first flight in 
inid-1952. Substantial progress has been 
made on single-components manufac- 
ture of the huge helicopter transport. 
Prime difficultv. design of -in auto- 
matic pilot and instrumentation for 
blind flight, has been licked. 

The heavy-dutv XH-17 (flying crane) 
helicopter, under development by 
Hughes Aircraft, is being accelerated. 
Ground test of the XH-17 is already in 
an advanced stage with flight scheduled 
in 1953, Companion developments of 
large rotor blades and ramjet pov^ 
systems are still bogged down by high 
fuel consumption and noise level. _ al- 
though substantial progress in elimina- 
tion of that difficulty lias been made 
in the past year. 


AF Operating Costs 

Direct cost per flying hour for Ait 
Force planes for supplies, equipment, 
gas. oil. and lubes (exclusive of labor 
costs) is: 


Tvpc of Aircraft: 

■•n.ir, . . 75.25 

233.32 

1,024.17 

B-45 586-77 

B-50 451-00 

57.50 

37.66 

237.45 

C-82 79.27 

C-97 272.40 

120-18 

... 117.00 

145.11 

40.54 

13.84 
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Navy Air Strength Shows Increase 

End of strict restrictions on its spending finds navy 
in fine shape, mapping future expansion schedules. 


forced for the last three years to 
strict economy, and therefore to a pro- 
gram of building quality instead of 
quantity into its air arm, the Navy has 
emerged from its "depression days" in 
fine shape. Wliile its overall procure- 
ment is less than half that programmed 
for Air Force dollar-wise, it has shown 
a remarkable increase in strength. 

As of Dec, 30, 1950, Naval aircraft 
strength consisted of some 6200 8eet 
combat, combat support and shore es- 
tablishment craft; approximately 3150 
USNR craft, and approximately 3200 
aircraft non-opcrational and in storage. 

Navy’s 1951 procurement, inclnding 
basic 1st and 2nd Supplemental appro- 
priations, totaled 52,554,769.000. By 
mid-January it had committed $1.8 
billion of a total $3 billion appropriated, 
and had obligated 51,330,424,000. 

Top Navy officials predict that forth- 
coming 3rd Supplemental appropria- 
tions proposals will have to include an 
additional SI. 7 billion if presently plan- 
ned Naval aircraft expansion schedules 
are to be met. Present programming 
further indicates a budgetary require- 
ment of more than S3 billion for air- 
craft and facilities in 1952 to meet ex- 
pansion of the Naval air establishment. 
► Nine Contractors— Nine aircraft man- 
ufacturers are prime contractors in the 
revised 1931 program. 

• Grumman aircraft has an extensive 
contract for F'9F and service test quan- 
tities of FlOF fighters. It also has sub- 
stantial contracts for AF-2s and AF-2W 
anti-submarine aircraft. 

• McDonnell Aircraft will build a sub- 
stantial number of F2H fighters. 

• Douglas Aircraft will supply Navy 
with F'3D jet fighters, the Ab'-4, AD- 
4N, AD-4W and A2D attack planes, 
as well as R6D and R4D-1 transports. 

• Lockheed Aircraft will supply greatly 
increased numbers of P2V-5 and P2V-^ 
patrol planes, and a lesser number of 


PO-2W radar warning planes, TO-2 
jet fighter trainers and a small number 
of R'/O-I trans])orts. 

• North American will build a size- 
able quantity of AJ-1 attack bombers 
for Navy and a considerable quantity 
of FJ-2 (Air Force F-86) jet fighters, 

■ Glenn L, Martin Co. will build a 
quantitv of P5M-1 flying boats and 
a similar quantity of P4M-1 patrol 

• Consolidated-Vullce will begin major 
production of the R3Y-1 flying boat, 
probably this fall at San Diego, follow- 
ing completion of flight tests this spring. 

• Chance Vouglit div. of United Air- 
craft will build a considerable number of 
F7U-5 fighters at Dallas. 

• Fairchild received an order for a small 
quantity of R4Q (USAF C-119) trans- 

^ Copter Contracts— Five helicopter 
companies share Navv contracts almost 
on an equal basis. Manufacturers in- 
clude Sikorsky, Piasccki and Bell as the 
major contractors. Helicopters on order 
include the Sikorsky H04S and H05S, 
Piasecki HUP, Bel! HTL and HSL. 
Hiller HTE, and the Kaman HOK. 

Principal engine companies supply- 
ing powerplants for Navy are Pratt 
& Whitney, with the ft-2800 and 
R-4360 piston engine, the J-42 and 
J-48 jet engines and the T-34 turboprop. 
Allison division of General Motors will 
supply J-35 jet engines and the T-40 
turboprop. Westinghouse will supply 
the J-34 and the J-40, General Electric 
the J-47, Curtiss-Wright the R-3350 
piston engine and the Sapphire J-63 jet 
engine. 

Hamilton Standard div.. United Air- 
craft Corp., is the largest Navy propeller 
contractor, with Aeroproducts and Cur- 
tiss-Wright sharing the remaining pro- 
peller business. 

►Aircraft Carriers— Virtually all Navy's 
aircraft carriers are scheduled for modi- 


fications to strengthen flight decks, in- 
crease capacity of catapults, and pro- 
vide greater gasoline-handling capacities. 
Modification of carriers in operational 
status is already nearly complete. With- 
drawal from mothballs of additional 
carriers is scheduled through 1951 and 
1952, to meet the needs of expanded 
Atlantic and Pacific Fleets. 

► Aircraft in Storage-Naval aircraft in 
storage, for the most part in far better 
condition than stored Air Force planes, 
arc being withdrawn rapidly to meet the 
needs of expanded Naval and Marine 
operations. But most of these are being 
replaced as rapidlv as possible by new 
heavier aircraft, both jet and piston- 
engined. Substantial quantities of stored 
aircraft are being modernized and 
shipped to the North Atlantic Treaty 
Organization group under Mutual De- 
fense Assistance Program to round out 
their depleted carrier stocks. 

While sizeable numbers of training 
planes arc still in storage, attrition 
rates as a result of Korea and an ex- 
panded training program are rapidly 
depleting stores, "No immediate ptb- 
eurement of training planes is envisaged 
during calendar 1951, but procurement 
of new trainer types will begin in the 
last half of fiscal 1952. 

Navy has moved to a complete re- 
vision of strategy and a regrouping of 
fieet units to meet its new anti-sub- 
marine warfare assignments. 

► Guided Missiles— Guided missile ships 
are joining the fleet in increasing num- 
beis through modification of existing 
surface craft. Navy research and devel- 
opment places great emphasis on the 
guided missile as a means of eHectivcIy 
combating the threat of Russian sub- 
marine ffccts. Extensive progress in 
surface-to-subsurface and air-to-subsur- 
facc guided missiles has already been 
made. Two types of surface-to-subsur- 
face and three air-to-subsurface arc 
programmed for seauce test production 
during fiscal 1952- 

Ship-to-shore guided missile research 
and development has forged ahead re- 
markably and a new missile of this 
category will be in service test during 
calendar year 1931. 



nCHTERS AND SUB-KILLERS, such as Chaucc Vought F7U aeft) and Lockheed P2V are the cote of Navy’s new 
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The Army’s Role in Air Power 

Ground arm insisting on new types of transports and 
freedom to buy own planes; USAF gradually yielding. 


Increased emphasis on air transport- 
ability for ground troops, resulting from 
lessons Icanied in \Votld War II, has 
forced Army to greater reliance upon 
airlift. 

When Air I’orce gained autonomy 
in 1947, Anny had presumed that a 
much closer relationship would be 
maintained with its ofispting. 

Subsequent ev'ents have led high- 
ranking Army officers to belies’c that 
such is definitely not the ease. They 
have been vociferous in condemnation 
of the low priority Air Force has as- 
signed to tactical air suyiort problems. 
While this is denied officially, because 
of party-line decisions to solve the prob- 
lem internally, Army, until this last 
week, found Air Force virtually ignor- 
ing its stated needs, 

► XC-123 Delay-Air Force staff agen- 
cies now have begun paper work to 
order the long-delayed production of 
Chase Aircraft Co.’s XC-123 assault 
transport. Air Force has finally ordered 
well over 300 planes in an initial pro- 
duction program. But this came only 
after Army liad reached a point in tire 
XC-123 contros'ersy where staff papers 
were being prepared to investigate Air 
Force failure to purchase the plane in 
quantitv. 

The 'plane is the only aircraft in 
existence in this country built specifi- 
cally to meet Army assault transport 
requirements. 

Army is still beset by inadequacies of 
USAF transport aircraft in meeting 
Army logistical supply needs. For ex- 
ample, Exercise Swarmer conducted 
last summer in the Carolinas, showed 
conclusively that Air Force transport 
craft, bv and large, are inefficient in 
their loading and unloading character- 

► Let the User Beware— Army is also 
battling .Mr Force insistence that Army 
planes should be made to confomi to 
Air Force-sponsored airframe designs. 
Army planners contend that tlie air plat- 
forms should be designed to meet the 
needs of the user instead of forcing the 
user to meet the design requirement of 
present airlift. 

Today, much to Army’s dismay. Air 
Force has embarked upon a procure- 
ment program emphasizing very large, 
very heavy, strategic transports. Air 
Force planners ate apparently con- 
vinced. say Army critics, that it must 
perform solely long-range strategic air- 
lift of mass equipment. 

But the facts are that, except in 
unusual cases, the bulk of Army equip- 
ment will be a problem for land and 


sea logistical movement for years to 
come. Army cites the case of Korea. 
A major part of this nation’s airlift po- 
tential was not only unneeded, but it 
was unable to get near battle areas of 
Korea, it is pointed out. 

Army planners do not in any sense 
decry the strategic airlift potential of 
Military Air Transport Service. But 
they do feel that the equipment is 
not designed for adequately fulfilling 
its prime mission. Loading access to 
virtually all MATS aircraft is possible 
only at major air base facilities. The 
Douglas C-124, one of the largest trans- 
ports today can fly into Fort Knox, they 
point out, but presently cannot get out 
fully loaded- \Ve must assume. Army 
planners claim, that most bases in a 
battle area would surely be of lesser 
quality than the Fort Knox installation. 

Army wants more emphasis on the 
original design of medium transports 
capable of fulfilling a military transport 
requirement instead of adopting com- 
mercial transport types for military use. 
A change in design approach is even 
more important, they contend, in de- 
sign of very heavy transport craft. 

► Liaison Needs— Last year the Army, 
for the first time since' the Ait Force 
gained separate status, purchased 
through its Ordnance Department, a 
sizeable quantity of light aircraft. It 
will purchase an even greater number 
out of its fiscal '52 budget funds. It 
has been estimated that almost $150 
million svill be set aside for aircraft 
purchases. 

Long harassed by an agreed restric- 
tion to the purchase of liaison aircraft 
weighing less than 2500 lb- and heli- 
copters weighing less than 4000 lb., 
Arm\' has received assutanee that those 
weight limitations will be canceled com- 
pletely. This will enable Army to fos- 
ter development of aircraft and research 
modifications of existing types more 
adequately to meet the Army require- 
ments for' its tactical aircraft needs. 

► Copter Interest-Army is particularly 
eager that the weight limitation on 
helicopter procurement be waived im- 
mediatclv. It is anxious to share de- 
velopment of the helicopter now fos- 
tered to a large extent by the Navy 
and Marine Corps. Army sees the heli- 
copter as the aircraft most likely to fill 
its immediate requirements in liaison, 
wire laving, artillery spotting, light 
logistical supply and transport prob- 

In 1946 it sponsored the continued 
development of helicopters svhen Navy 
and Air Force virtually ignored them. 


Ill 1948 it placed the largest single 
order for helicopters the industry had 
known. It was an order for 65 H-13l3s. 
In 1930 it ordered 86 lM3Ds and fol- 
lowed it a month later witli an addi- 
tional order for 50 H-25s. It has bought 
or has on order every CAA-approved 
two- or four-place helicopter built in 
this country. 

In the multi-place utility rotary-wing 
category. Army utilizes the IM’b, the 
II-23 and the H-18- In the light cargo 
rotary-wing category, Army favors the 
11-12 and HUP. In the heavy. 6000- 
to-8000-lb, payload category, future 
Army planning is based on the Piasecki 
11-16, and in ftie very heavy short-range 
helicopter category, Army places great 
faith in the Hughes H-17 which is ex- 
pected for sers'ice testing in 1935. 

To equip its recently oiganized 
Transportation Corps helicopter com- 
panies Army may turn to the H-21, 
with a 4000-lb. payload capability, and 
the H-19 with a 2000-lb. payload capa- 
bility. Army was greatly disappointed 
by Air Force cancellation of contracts 
early last year of the H-21 and H-19. 
These copters, however, are scheduled 
bv Air Force for major production in 
1'951. 

► Convcrtaplane Concept— Ultimate an- 
swer to Army’s need in most aircraft 
fields would be the convertaplanc, a 
vehicle not yet built, which can take off 
and land vertically, incorporating the 
hovering characteristics of the helicop- 
ter, yet combining the horizontal flight 
speeds of conventional fixed-wing air- 
craft. Air Force is mildly interested and 
Navy openly scoffs at the serious me- 
chanical problems involved. Neverthe- 
less a design competition for the con- 
struction of a convcrtaplane has just 
been completed and the winner is to 
be announced shortly. 

Army expects an X model will be 
flying early in 1952 and hopes that 
1953 will see the convcrtaplane in 
major production. While the converta- 
plant concept is felt in Air Force and 
Naw circles to be somewhat wishful, 
funds diverted for prototype develop- 
ment of the plane are said to be more 
than adequate to assure production by 
1935. 

► Tactical Control— Heavy pressure has 
been brought to bear in all three serv- 
ices to place Army in complete control 
of tactical air support. Competent 
Armv and Air Force leaders believe, 
howeser, that creation of an Army tacti- 
cal support service would be a needless 
duplication of school systems, supply, 
instructional and maintenance facili- 
ties. Current thinking, is to correct 
existing command relations between 
services, instead. Tactical air forces in 
support of armies soon will be placed 
under Army command in combat ma- 
neuvers. 
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In considering factors which influence exhaust 
valve life, temperature is the dominant one. High 
temperatures sharply reduce the resistance to 
corrosion, distortion, and fatigue life of the finest 
alloy steel. The effectiveness of sodium cooling 
in reducing valve temperatures is shown by the 
curves above, typical of recorded test data. 

The curve “Effect of Fuel-Air Ratio" shows that 
as the mixture is leaned out to obtain maximum 
economy, valve temperatures rise. The curve 
showing “Effect of Engine Speed” indicates that 
temperature rises rapidly as speed increases. 

Eaton engineers will welcome an opportunity to 
discuss the application of Eaton sodium cooled 
valves to engines proposed or now in design. 


EATON MANUFACTURING COMPANY 

CLEVEL.A.ND, OHIO 

VALVE DIVISION: 9771 FRENCH ROAD • DETROIT 13, MICHIGAN 


** PRODUCTS: Sodium Cooled, Poppet, and Free Valves ’ Tappets ' Hydraulic Valve Lifters ' Volve Sea 
Engine Ports ' Rotor Pumps ' Motor Truck Axles • Permanent Mold Gray Iron Costings ' Heoter-Defroster Units 
Springtites ‘ Spring Woshers Cold Drown Steel ' Stampings Leaf end Coil Springs Dynomalic Drives, Brakes, I 
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AEROQUIP FLANGE-TYPE HOSE LINES# 

A development to reduce weight, allow more flexibility in power plant 
and to reduce Are hazard. 

Three-piece fltting, each individual part replaceable. Assembly with- 
out special tools. No adjustment or tightening after assembly. Fittings 
can be removed from hose and reused. 

Specify these new assemblies for lower cost, more sofety, and easy 
maintenance. 

Aeroquip for better performance, maintenance, and service. 

AEROQUIP CORPORATION 

JACKSON, MICHIGAN 

1051 NO. HOILYWOOD WAY, SURBANK, CAIIP. EDINA BRANCH— BOX NO. 44, MINNEAPOUS 10 MINN 

2912 N. E.28TH ST., fORT WOR7H 11. TEXAS 303 WAREHAM BIDS, HAGERSTOWN, MO. 

4301 N. W. 36TH ST., MIAMI SPRINGS, FLORIDA 72-74 STAFFORD STREET. TORONTO, CANADA 


AEROQUIP FIRSTS 
Self-Sealing Couplings 
Detachable Hose Fittings 
Hydrofuse 
Hydrauliscope 
4f- Another Aeroquip First 
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Big Year Behind and Bigger Year Ahead 


But great part of future 
output is slated to come 
from non-aviation firms. 


Engine Production, 1950 



The year 1951 is poleiitially Hie big- 
gest in U. S. aircraft production, pounds- 
wise. since 1944, the peak production 
year of World War II. 

With S9-6-billion appropriated for 
domestic Air Force and Naw aviation 
procurement, plus $1.1 billion ear- 
marked for aviation aid to our North 
.Atlantic allies, virtually every major 
U. S. company already has a huge 
backlog of military orders committed or 
in negotiation. 

But there are some very sizeable "ifs” 
about whether or not the dollar profits 
in 1951 for tlic established aircraft com- 
panies will parallel the increase in air- 
frame weight. 

► The Questions— Some of the big un- 
certainties ahead are: 

• How much of its huge orden will the 
established aviation industry make in its 
own plants; how much will go outside 
to licensee companies and subcontrac- 
tors? 

• How soon can the increased produc- 
tion start rolling to turn out the en- 
larged program called for? 

• \ATiat limitations svill renegotiation 
put on operating margins? 

• How severely will earnings be held 
down by liigher taxes and what will the 
"depressed industry” clause in the new 
tax law mean in excess profit ta.\ relief 
for the individual company? 

• How much will anticipated obstacles 
such as materials and manpower short- 
ages. and some tnol .and plant facility 


shortages slow up production sclicdules? 

Department of Defense policy to 
spread the manufacturing base for mili- 
tary contracts, to insure a greater pro- 
duction potential for rapid war mobil- 
ization. is a new factor which has shat- 
tered the dreams of a number of estab- 
lished aircraft companies for immediate 
vast expansion of production and con- 
sequent increased profits. 

► Outside Help— .As in World AA’ar I!, 
the automobile manufacturers are being 
called in to participate in production 
in excess of the present plant capacities 
of the aircraft companies. Ford Motor 
Co. will build the Pratt & Whitney 
R-4560 Wasp Major piston engine un- 
der license in Chicago; Kaiser-Frazer 
Corp- will build Fairchild’s C-119C 
cargo transport at Willow Run; Chrysler 
will make the Pratt Sr Whitney J-4S jet 


engine in a new plant; StudebaVei will 
build the General Electric J-47 engine; 
General Motors will build the Republic 
F-84F jet fighter at Kansas City. One 
other important licensing program al- 
ready disclosed, is between two aircraft 
companies: Douglas will build the 
Boeing B-47 jet bomber at Tulsa- 

And in addition to the licensing 
agreements, production of the huge 
aircraft orders placed in 1951 is being 
fanned out among an increasingly large 
number of subcontractors, many of 
whom have not made aviation parts and 
equipment since World War 11. 

Defense Department is working to- 
ward a goal to have at least two sources 
of supply for each major plane, power- 
plant and principal component so that 
a successful enemy attack on any one 
(Contimicd on page 29) 
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PIONEERS IN ELECTRONIC CONTROLS FOR AIRCRAFT POWER CONVERSION EQUIPMENT 
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EEMCO Design and Testii 
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SfNO YOU* HAMK fOK 

AND DISION DtAWINOI...Emccutiv», Engineering and 
0ceign personnel making request on company letterhead 
UJiU be placed on mailing list for performance ond design 
drouiings of EEMCO designs for file ond reference. 

ELECTRICAL 
EHGINEERING 
1 and MFGe Corp. 

4dl 2 W. Jeffersoi 

n Blvd., Los Angeles 16, California 
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plant will not knock out a complete 
program. 

► Government Role— New sources of 
supply is not all tliat is needed to make 
the Defense Department's mobilization 
plans work. New government agencies 
liase been created, new jobs given to 


existing agencies. 

Air Materiel Command’s Industrial 
Planning Division has entered into the 
second phase of its program, to serve 
as a Production Resources Diiision for 
the Air Force contractors in tlieir ex- 
pansion. Approximately 40.000 go\ ern- 
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The roar of jet tests need no 
longer be an aircraft engine 
and air frame manufacturing 
problem! 

Industrial Sound Control 
jn AIRCRAFT MUFFLERS 
AND PANELS 

cut the roar of jets to the level 
of surrounding neighborhood 

ELIMINATES 
EXCESSIVE WATER 
CONSUMPTION 

Let us tell you how ISC engi- 
neering can quiet your opera- 
tion — in the test cell — on the 
airstrip. 


Jouipi 


45 Granby St., Hartford, Conn, 




Estimated Consumption of Selected Materials by the Aircraft Indus- 
try (Including Engines) per Pound of Airframe Weight Produced. 
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ment-owned machine tools in storage 
since World War II are being distrib- 
uted to manufacturers under lease. 
Numerous Air Force and Navy indus- 
trial reserve plants have been reactivated 
and others will be put into use soon. 

A key organization in determining 
materials priorities will be the Aircraft 
Production Resources Agency, also lo- 
cated at AMC headquarters, which will 
serve as a joint scheduling unit for 
critical materials for Air Force Navy 
and Army. 


Manpower problems and many other 
production problems will fall under the 
Office of Defense Mobilization headed 
by Charles E. Wilson, War Production 
Board boss in World War II, and most 
of these will be delegated to the Na- 
tional Production Authority which is 
part of this office. 

► Past Help— To bolster the aviation 
industry in its new e.xpansion, is a back- 
ground of three increasingly good years 
just completed. 

Dollar sales volume of the 15 large 
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"...a superb 


LEAP, Ine. 

Crand Rapids, Michigan 
Oentlenen: 


engineering 

ndiievement" 

says Vance Breese 


The LEARAVIAiT has been a Dost satisfying investment. 

It has proven useful in many unexpected nays. In 
addition to supplying local and airways weather reports, 
1 find that when planning transcontinental trips 
it is practical to listen to approach control and 
airliners en route (on the llarlne tend) from Honolulu 
to Chicago, thereby getting a fairly clear picture 
of conditions over s three thousand nlle radius. 

This performance is all the more remarkable to me in 
that it operates on the built-in antenna, although 
my hone is in a deep canyon in the Hollywood Hills, 
where reception is normally very difficult. The 
reception has proven completely dependable, either on 
external power or batteries. 



Sincerely, 

/a/ Vance Braes 




14WM AND 18MW 
SHORT REACH SHIELDED 

TKs AiAo-Lile A4S and B4S Aircraft 
Spark Plugs are medium priced for 
llghr aircroft use. These plugs, com- 


18MM AUTOMOTIVE TYPE 


especially designed by Auto-Lite (or 
light plane use. Here is a high quality 
18MM Aircroft Spark Plug with auto- 


HIE 

C.AA APPROVED FOR ENGINES AS SPECIFIED 


NEW RESISTOR PLUG REDUCES RADIO, RADAR INTERFERENCE 

The nesv Aulo-Lite Resistor Spark Plug reduces radio 
communicatioit and radar interference normally caused 
by ordinary spark plugs. Get smoother per- 
^ formance •— money-saving gas economy — im- 
proved starting in cold weather. Install this 
sensational plug on all your ground equipment. 

THE ELECTRIC AUTO-UTE COMPANY 


18MM SHORT REACH SHIELDED 

The SH2K Aircraft Spork Plug was 
especlolly designed by Auto-llte to 
give long life service under the most 
severe operating conditions. Suitable 
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Average Airframe Weiglit 

Military Aircraft 



airframe engine and propeller companies 
for 19^0 lias been estimated at approxi- 
mately $2 billion, as compared to $!.S 
billion reported bv- the same companies 
for 19-19. 

• Military. Bulk of the increase was 
in militaiy production. Airframe weight 
of military aircraft delivered in 1950 
was approximately 37 million lb. com- 
pared to 29.8 million Ib. delivered in 
1949. In numbers this was estimated 
at 3000 planes for 1950 as compared 
to about 2500 in 1949. 

• Transport. Uncertainties of future 
availability of commercial transport 
planes due to military priorities has led 
to an increasing number of new trans- 
port plane orders, which did not show 
up in the 1950 deliveries but will be a 
factor in 1951, and 1952. Total trans- 
port production of 97 for 1950 com- 
pared to about 166 in 1949. and 263 
m 1948- But unfilled orders at the end 
of 1950 for transports totaled 260 (in- 
cluding some 50 ordered off-the-shelf 
by Air Force and Navy). It is estimated 
that nearly 200 of these will be delivered 

Labor Turnover Per 100 


Employees, 1950 
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Add up all these Hufford 


ITS STRETCH-WRAP FORMING 

BT ITS BEST! 


Looking Tor a fast, accurate method of forming parts 
made of sheet stock or extruded shapes? You’ll find it in 
Hufford Stretch-Wrap Forming! 


irs A TIMESAVER! 

Not only because of high output rate, but beeaus 
Hufford-formcd parts usually require no second operation 
such as straightening, planishing, heat-treating, refrigerating 
crown rolling, and drop hammer work. 
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Hufford Stretch-Wrap Forming ui 
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Modem aircraft of all types — conventional or jet 
powered — rely on Clifford Feather-Weight AU-Alumi- 
num Oil Coolers .. .the only all-brazed type of oil cooler. 
Famous Feather-Weights achieve a remarkable weight 
strength ratio thanks to Clifford's patented brazing 
method and accurate pre-testing in Clifford’s wind 
tunnel laboratory . . . the largest and most modern in 
the aeronautical heat exchanger industry. Your inquiry 
is invited. CUFFORD MANUFACTURING COMPANY, 
136 Grove Street, Waltham 54, Massachusetts. Division 
of Standard-Thomson Corporation. Sales offices in 
New York, Detroit, Chicago, Los Angeles. 
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lion in 1950 compared to $14.5 million 
in 1949. Most of the lightplane coni- 
jxniies are hard at work on military 
contracts, 

Limited materials and inanpower for 
continued business plane production, is 
expected to result in a sharp drop in 
1951 despite the fact that there is more 
demand for the useful little business 
and farm planes now tlian tliere has 


been for \t,iis. 

• Helicopter. Military sales increased 
sharply in 1950. and shipments will 
rise correspondingly in 1951 and 1952- 
but few civilian orders can be filled be- 
cause of priority of military demands. 

The sizeable gain, overall, in aircraft 
shipments in 1950 over 1949 widened 
profit margins so that the aggregiilc net 
|)rofit of the indiistrs’ prior lo^tepcgotia- 
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tion was considerably liiglicr tliaii in 
1949. Accurate estimate of net income 
for 1950 for the industry is not yet 
possible, due to the amount of contracl 
icncgotlation and excess profits lax, still 
to be determined. 

► Investment Outlook— .\ Jan. 25th 
aircraft industry analysis prepared by 
Standard & Poor’s Corp. predicted that 
earnings of some aircraft concerns may 
decline temporarily in the first half of 
1951 because of tlie time requited for 
tooling up and filling supply pipelines, 
and because of the immediate effects 
of higher taxes, and the absence of 
special credits. Sales expansion by many 
aircraft companies nevertheless should 
still be sufficient to permit substantial 
earnings for some time beginning late 
in 1931. 

Tbe analysis pointed out that rapid 
technological changes and the industry’s 
heavy dependence on militaiy orders 
are uncertainties to be considered in 
aircraft investments. However, despite 
the fact that stocks of the aircraft group 
liv the 1950 year-end had already 
icaclied the liigliest point since early 
1 946, it was recommended that "better- 
quality stocks such as Douglas, Crum- 
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4,000,000 btu/hr 
South Wind Equipped "A?1" Unit 

^ /^/^e/YCSs 



This U.S.A.F. Type A-l Unit teams up 6 Sov 
"929s" to pra-heot anginas, air foils, cabins, cart 
halchas, landing gear, otc.-SiMUlTANSOUSLYI 

roved the ability of this ne 


South Wind eqi 
4,000,000 BTU/hi 
Specifically de 
heating of large 


" Unit 


ach of ' 


Into three smaller ducts. Result: you can simullane- 
ously pre heat up to 18 different parts of a large plane! 

Selected as heat source tor this U.S.A J. Type A-l 
Ground Heating Unit were 6 South Wind "SaSs" of 
700,000 BTU/hr capacity each. And no wonder, for- 


Soc/fii !V/fu/‘9^9 

combines all these advantages 



700,000 BTU/hr. 

2. Variable stage operation-gives full-range eon 

of output from about 350,000 to 700,000 BTU/hr. 


re-heating, heating*^ thermal anti-icing. 
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The Air Force’s Convair-built XC-99 trans- 
port, with no more world cargo marks to 
break except her own, continues to set new 
records that no other aircraft can approach. 


BREAKING 
HER OWN 
WORLD 
RECORDS 




IN THE AIR -IT'S 

CONVAIR 


The conflict in Korea has proved conclus- 
ively that battles and even a.-major C‘»»P‘>ign 
can be lost if critical materials are not avail- 
able immediately after an aggressor strikes. 

Commitments by the United Nations to 
stop aggression throughout the world em- 
phasize the desperate need for high-capacity, 
long-range air-cargo-carriers that can trans- 
port vast amounts of materiel where and 
when they are needed. 

Only the C-99 can speed more than 1 00,000 
pounds of weapons or supplies anywhere in 
the world in time to meet the initial thrust 
of an aggressor. 
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"Wartime Dispersion of the Aircraft Industry 
(By employment in .litframe, engine, and propeller plants) 



Personal Aircraft Exports* 

r.imiary-December, 1950 



man, Lockheed, North American and 
United Aircraft can be held. While 
more speculative. Consolidated Vultee, 
among others, appears fairly well sit- 

The analysis foresaw a decline in 
profit for Boeing early in 1951 due to 

E hase-out of the B-5() program and a 
iglier tax rate, but niateriafly expanded 
output and high level of profits is ex- 
pected in the next few years. Despite 
the fact that Boeing holds the largest 
total dollar volume of military contracts 
in the 1951 fiscal year, the analysis con- 
siders its stock "only an average spec- 
ulative prospect,’’ because of present 
high prices of the stock. 

Solar Aircraft, maker of jet engine 
afterburners and other en^ne parts, 
and Garrett Corp., (AiResearch) maker 
of cabin pressurization and air-condi- 
tioning equipment, were cited as out- 
standing equipment company invest- 
ment possibilities. 

Aircraft Costs 

Average cost of Naval aircraft is 
$575,000, according to Deputy Chief 
of Naval Operations for Air.Vice Adm. 
J. H. Cassady. 

Cost of Naval jet fighters ranges 
from $500,000 to $I million. Cost of 
the P2V antisub patrol plane with a 
maximum amount of electronics, was 
set at $1.25 million. 

Fly-away price of Air Force’s Piasecki 
11-21 rescue helicopter, with a capacity 
for six litter patients and a rescue ra- 
dius of 250 miles, is S200.S29. 

Engine Costs 

E^ne and overhaul costs for the 
Air Force are reported as follows: 
R-5350 for the B-29. Original cost 
is 522,500. The cost of overhaul, made 
CT'cry 275 hours, is $3050. 

J-47 for the B-47. Original cost, $38,- 
>00. The cost of overhaul, made every 
150 hours, $7000- 

1-47 for the B-36. Original cost. $38,- 
500. llie cost of overhaul, made every 
55 hours, $7000. 

R-4360-4! for B-36. Original cost. 
$55,425. The cost of overhaul, made 
every 250 hours. $6800. 


Where indicated, the statistical 
tables in this section were pre- 
pared by Rudolf Afodley, con- 
sultant of the Aircraft Industries 
Assn., and author of “Aviation 
Facts and Figures,” .McGraw-Hill 
Book Co., 1945. These tables may 
be used in con/unctioii with the 
similar fables in ‘’Aviation Facts 
and Figures.” 
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U.S. Gas Turbine Engines 
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"TEMPROOF Mountings 


• Exceed AN-E-19 Drop Test 
Requirements 

O Designed for JAN-C-1 73A 
Equipment 

• Maintain Efficiency from 
-SO^f to +250 ‘'f 


5[ function properly ac 


*T<tnp«ratura-preo( 

Here is reliable vibration protecnon for 
base-mounted airborne electronic equip- 

. And TEMPROOF 
Mountings arc priced to meet the needs 
of manumcturers in competitive markets. 

TEMPROOf Mountings provide supe- 
rior protection by maintaining their high 
vibration-isolating efficiencyfrom-80“Fto 
-h2S0^F. Selective-action friction dampers 
prevent excessive movement at resonant 
frequencies- Equipment does not sag or 
droop . . . mounting drift is negligible. 
The unusually wide load range of TEM* 
PROOF Mountings makes it possible to 


andardizt 


ling for s 


and assembly. ^ ^ ^ 

for comp/tle wformalh>i on TEMPROOF 
nnarnhfg iheir ust. write to Product and 
Sa/es Engineering Department. A quantity 
of Vibration holalion and Natural Fre- 
quency Chart! in full color is available. 
Copy of each will be sent free upon requeit. 


LORD MANUFAaURING COMPANY 
ERIE, PENNSYLVANIA 
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RESEARCH 


Research and Development 

Budget Requests 


One for the Money . . . 

Original estimates for FY 1951: 

AIR FORCE: 

NAVY: 

. $205,072,000 

$74,775,685 

Two for the Show . . . 

First supplemental for FY 1951: 

AIR FORCE 

NAVY: 

. $241,072,000 
$93,262,000 

Three to make Ready . . . 

Second supplemental for FY 1951; 

AIR FORCE: 

NAVY 

. $369,298,538 
. $130,262,000 

And Four to Go 

Third supplemental for FY 1951; 
Figures not available. 



Money, Manpower and Machinery 

These three tangibles govern quality and quantity of 
aeronautical research for tomorrow’s combat craft. 


The combat airplane of 1956 is being 
tested liiis year, m delicate miniature, 
in a wind tunnel at Langley Field. Its 
structure now lies under a microscope 
in Chicago and between the jaws of 
a testing machine in Bridgeport. Its 
engine is being proven in a six-incli 
pipe in t^n and in a machine shop 
in San Diego. Its conbol system is 
maturing in an air-conditioned room 
on Long Island, in a new gyro in Los 
Angeles, and in the mind of a hid in 
your town. 

When all the pieces have finally been 
put together, the craft will roar above 
a drylahe in the California desert. And 
it svill flash upward at supersonic speeds 
to altitudes touched today only by a 
converted German vengeance weapon 
—of five years ago. 

Between today and 1956 lie five years 
of intensive research and development 
in a hundred different places here and 
abroad. Millions of dollars and thou- 
sands of manhours will intervene be- 
tween the paper design and the finished 
airplane. It hasn't always been that 
wav, though. 

► Once, 4e Handbook— There was a 
time-and not too long ago, either— 
when a lot of aeronautical engineering 


was handbook stuff. Subsonic airplanes 
were quite well understood, and their 
performance could be predicted witii- 
out too much recourse to crystal ball- 
ing. Surely, there were raps in the 
knowledge; ailerons buzzed, or planes 
developed uncontrollable pitching mo- 
ments, But by and large, aircraft de- 
sign was not a very scientific procedure. 

And then tinv, orange Glamorous 
Glennis— the Bell X-1— walked across 
the transonic bridge, and a new era of 
flight was bom, with it was reborn 
the scientific approach whidi had been 
glossed over during the intensive devel- 
opment of the war years. 

Today, research and development lead 
the conversation when engineers and 
scientists get together. Even their 
vocabulay has changed as new tech- 
nologies have been absorbed into aero- 
nautics. And everywhere, the lion’s 
share of scientific effort is going into 
research and development. 

And that is as it should be, because 
the problems facing aeronautical engi- 
neers today are heraendous. and there 
is little background and experience to 
aid in the solution of those problems. 

► Too Good?— But there is a feeling 
among engineers in this business that 


maybe it’s too good to last-maybe the 
tremendous research potential we are 
now building up will go by the board, 
should war come. 

Engineers have expressed this view 
privately and in public meeting, but 
none has stated it with the conviction 
of Dr. Jerome C. Hunsaker in his letter 
of transmittal for the 36th annual re- 
port of the National Advisory Commit- 
tee for Aeronautics: 

"During World War II, the Com- 
mittee curtailed its programs of basic 
research in order to concentrate on 
applying available scientific knowledge 
to the immediate improvement of air- 
craft scheduled for war production. 
This . . . was at the expense of the 
advancement of the scientific problems 
of flight. Although some adjustment 
is required in the event of emergencies, 
it must not occur again to the degree 
effected during World War II. To do 
so will undermine the research founda- 
tion upon which our future develop- 
ment promm must be built.” 

Aside trom the timeliness of Dr. 
Hunsakeris observation, his words spell 
the difference between research and 
development. 

Research, he says, is the foundation 
upon which we build development. 

It is well to reemphasize this rela- 
tionship. There has been too much 
of a tendency to lump the two to- 
gether. 

► Fact-Finding-Research can be de- 
fined as the process of determining 
facts in our special field of interest, 
aeronautical facts, or facts about things 
which make aeronautics better under- 

Development is the application of 
research. So, in one sense, it is a suc- 
cessor to research. But there are devel- 
opments which come about without 
benefit of any previous research. So, in 
another sense, development is com- 
pletely free of research. 

To inventory research is impossible; 
in some cases, it lies only in the minds 
of scientists. To inventory develop- 
ment is nearly impossible. About tbe 
best we can do is to inventory the tools 
of research and development. And to 
do that, we almost have to lump flie 
two together. In talking about research 
here, development will be included as 
well. 

And this grouping is really fortuitous 
Research is too pure to discuss in terms 
other than philosophical; development 
is so down-to-earth as to be completely 
uninspiring at times. 

Both are made up of tangibles and 
intangibles. 
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► Three Are Tangible— Behind tlie in- 
tangible research and development lie 
three tangibles; 

• Money, to buy equipment and pay 

• Manpower, to get ideas and do the 
work. 

• Machinery, to test and build the 
evidence of research. And of these, no 
one is most important. Complete suc- 
cess depends on the proper propor- 
tioning of all three. 

There are intangibles, too, that affect 
the quality and quantity of research. 

One of these is time, because sched- 
riling and deadlines are anathema to 
the average scientific worker. Another 
is imagination, because there ate times 
when the ideas just don’t come, and 
there are workers to whom ideas never 
come. Another is environment, because 
all scientists are not completely immune 
to the temperature of their building 
or the light intensity at their desks. 

And in view of world affairs, another 
intangible— strain— is reflected in the 
work and output of engineers and sci- 
entists. There is feeling that something 
must be done and done quickly, even 
though it is well known that research 
thrives only in unworried minds. There 
are also the manhours spent unraveling 
the red tape of procedures and security. 

These intangibles are hard to evaluate: 
you just can’t say that test data at 
Langley Aeronautical Lab would be 
increased by X percent if the walls of 
the 4-ft. supersonic wind tunnel build- 
ing were painted pale green instead of 

^ Evaluation Possible— But tangibles are 
something else again; they can be 
totaled and evaluated. We can say 
that aeronautical progress in this coun- 
try would profit ty half-a-dozen more 
transonic wind tunnels and three more 
engine high-altitude test cells. And 
we can say that the expenditure of 
X-million dollars more this year would 
mean Y more men and Z more facilities 
and therefore, such-and-such a percent- 
age increase in research data. 

If we total these tangibles today, do 
they produce the right numbers? Do 
we have enough money, manpower and 
machinery? 

Informed opinion varies. One agency 
says no; they would like to hire more 
men, and get a couple of their unfin 
ished facilities completed. 

Another agency says that they feel 
they are just about at strength with re- 
spect to manpower, equipment and 
budget. 

third savs tliat lack of facilities is 
a real drawback to their productise 
efforts. 

Who’s right? They all are, because 
each sees research as a different thing 
entirely. 

► Men Are First— Let’s consider the 
manpower- of research first. It’s unfor- 
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Simplify installation 
with the 
fully submerged 

LEAR-ROMEC 

water injection pump 


Romec water injertion pump witliin ibr ronlincs of ihe ami- 
delonanl reservoir Uself, (bus eliminalina ibe need for an exiernal 
mounting location. But a pump ibal wili operate dependably under 
such unusual conditions reeguires unusunl engineering. The com- 
pletely sealed motors in the Lear-Romec fully submerged water 


exhausted before the pump is turned off. The hazard of galvanic 
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lyte. This thoroughly proved, fully submerged water injeclion 
pump-used on the Boeing 377 Stralocruiser, Consolidated CV240. 
Faircliild C-119. the Chase XC-123. the Boeing B-SO, the Con- 
solidated B-36D. and the North American AM-is available in 
vertical as well as horizontal models. (Model RD-850D illustrated 
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On the Grumman F9F, ounces count; that's 
why you'll find the lightweight GLA high energy- 
condenser discharge system doing a real heavyweight 
job! The Model ACD2-6 system for the Panther 
incorporates reliable performance from advanced 
electronic development with the latest weight and 
space saving design. Engineering and building this 
component for the Pratt & Whitney Nene jet engine 
is another example of GLA's leadership in solving 
the complex problems of electronic design involved in 
jet and supersonic aircraft. 

An exjierienced technical staff tcilh production facilities 
invites your inquiry. Write today. 



GENERAL LABORATORY ASSOCIATES INC. 



tunate that to many, the word research 
conjures up the picture of a white- 
jacketed doctor looking lica\'enward 
through a colored liquid in a retort. 
I'liis PhD. thinking assumes that ail 
wortiiwhilc results in science are going 
to be accomplished by a highly-educated 
man with a doctorate in science or 
philosoplty. And suclt thinking is 
wrong. 

In any typical developmental organ- 
ization, you'll find a complete cross- 
section of technical types. There wii! 
be men with higher education and 
long experience, who guide the over- 
all technical policies of the group. 
There will be a couple of gladhandcrs 
who make the political contacts and 
have just enough technical background. 

On working levels, there will be 

S ect organizers, scientists with or 
lOut doctorates, who have organi- 
zatiorul and leadership talents. There 
will be pure research types, who work 
best alone and without supervision or 
responsibilty. There will "be ‘‘horse” 
workers, plodding types who compute, 
or draw graphs and ^ke data. And there 
will be mechanics who assemble and 
tear down apparatus and in general, 
keep things running, 

► Many Contributors— Unfortunately, 
in some of these categories, the United 
States is facing technical bankruptcy. 

An engineer or scientist graduating 
from college today finds himself m the 
middle of a sellers’ market. He can 
have just about any job, anywhere 
Chances are, he goes where the rate of 
pay is best. 

And right now, that rate of pay seems 
best in tangible productive efforts— air- 
aaft factories, for example. Men arc 
desperately needed for making draw- 
ings, analyzing fittings, predicting per- 
formance-in general, applying the re- 
sults of research and development. 

And once these men have entered 
a specific engineering department, they 
are pretty much gone forever as far 
as basic research goes. 

This means that manpower for theo- 
retical investigations, for wind tunnel 
work, for applied mathematics is going 
to be diverted somewhere else. And 
this means less research. 

► Plus Value-On the credit side of the 
ledger, and helping to balance the pros- 
pective loss of scientific personnel, are 
increased numbers of test facilities. 
Now almost any building with a piece 
of machine^ under its roof can qualify 
as a rcsearcfi and development founda- 
tion. To catalog them would be ex- 
hausting. boring and inconect. 

But one measure of our prospective 
progress in aeronautical science is tlic 
number of our wind tunnels. And witli 
military flight where it is now, perhaps 
the real clue is in tunnels of transonic 
capabilities or above, although certainly 
the low-speed tunnels are essential. 
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Wind tunnels alone, of course, are 
not enough. The bits and pieces that 
make up the aerodynamic outlines must 
be tested and retested thoroughly. Take 
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THE PROVED FASTENER 
OF MANY USES 
AIRLOC has proved the perfecc 
fastener in any spot tequiting the 
combination of lighr closure and 
temos-able panel — cowlings, fair- 

non, yet is readily released with 
screw driver, key or coin. Spring 
action compensates for variations 
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Being penecrators, these planes must cany out 
tactical missions deep into enemy tercicoiy. To pro- 
vide the required fuel economy and dependability, 
Westinghouse J-34 turbojets have been chosen for 
their power plants. 

'Westinghouse is constantly striving for im- 
provement in jet propulsion ... to provide only 
the best for the United States armed forces it is 
privileged to serve. j-stoos 


A^stinghouse 

AVIATION 
GAS TURBINES 



52 


a complicated structure o( holding fix- 
tures, strongbadkS and hydraulic jacks 
has been set up to apply simulated 
airloads to a complete airplane struc- 

► Expensive Engine— The engine for 
the future airplane also is going to have 
a lot of developmental dollars charged 
to it. It could start in a metallurgical 
laboratory as a test specimen of a new 
heat-resistant alloy. But consider the 
finished article. The manufacturer tests 
it, the services test it, NACA tests it— 
on the ground, in Bight and in altitude 
chambers or tunnels, 

Today such test facilities ace limited 
and overloaded. NACA’s Lewis Lab 
in Cleveland can liandle current pro- 
duction engines up to simulated alti- 
tudes of better than 50,000 ft. But 
there are engines nearing production 
which double today's mass flows and 
are aiming for altitudes above 70,000 
ft. Where can they be tested? 

One place will be the new Propul- 
sion Sciences Laboratory which NACA 
is building at Cleveland. There, two 
new altitude chambers are to be acti- 
vated before the end of this year, using 
the available air supply. By the end 
of next year, an augmented air supply 
should increase both mass flow and 
altitude possibilities, and make these 
new test cells of much peater value. 

Another place will be the Arnold 
Engineering Development Division of 
the Air Force's Research and Develop- 
ment Command, at Tullahoma, Ten- 
nessee. By late 1952 (current target 
date) the high-altitude engine fadlity 
should be ready for operations. And 
its gigantic 16-ft. supersonic propulsion 
wind tunnel should be available by the 
beginning of 1954. 

► Navy Has Two— Other possibilities 
include the Navy’s Air Blast Facility at 
Pt. Mugu, or the test cells operated by 
Navy’s BuOrd at Daingerfield, Texas. 
These latter two labs are better geared 
to ramjet work than to turbojet devel- 
opment. although there is a degree of 
interchangeability between the two 
types of engine test cells- 

There is a gray shade in this picture, 
too, and that is the dates for comple- 
tion of the facilities at Tullahoma. The 
high-altitude engine cells are ex-German 

a uipment from the BMW (Bayeriseben 
otoren Werke) factories, which the 
Germans expect^ to have in operation 
during 1945. It will take us seven 
years to arrive at the same place, and 
that’s seven years of lost time. 

Time-and its corollary, experience- 
are things that money can’t buy. Re- 
search funds for this year, no matter in 
what quantity, cannot replace the im- 
pounded dollars of recent memory. That 
money has been lost forever. 

But the things that money can buy 
are the tools and men of research and 
development. 
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► Half-Billion for Ait— And the amount 
of that monty stands today at just short 
of a half-billion dollars for the Air 
Force and Navy research and dcvelop- 

(Whenever Navy is mentioned from 
here on. reference is to naval air power, 
and not all naval research.) 

Prospects for the next fiscal year, 
which begins July 1, 1951, ate that 
this figure will te doubled. That's 
one billion dollars for research and de- 
velopment by the two largest spenders 
of aeronautical R&D money. 

Tracking down these budget figures 
is difficult because of tlie many vari- 
ables and methods of presenting money 

'fiscal year 1951, which began July 1, 
1950, was entered with R&D budget 
estimates of about $205 million for 9ic 
Ait Force and $75 million for the Navy. 
Shortly after the fiscal year began, the 
Korean fuss also began, and it was felt 
tliat maybe the services could use some 
extra money. 

A first supplemental increase in 
budget was sutjmitted. In this, the 
Air Force did not ask for any increase 
in research funds. AF did say that 
there was about $120 million available 
to die Secretary of Defense for appor- 
tionment among the services, and that 
it could get along on whatever portion 
of that the AF was slated to get. (It 
got $36 million.) The Navy asked for 
an increase of about $28 million. 

► Second Request— Some time later .1 
second supplemental budget request 
was initiated, and in this one, the AF 
came through with an asking figure of 
S115-million increase. Tne Navy 
upped their estimates by another $37 
million. 

There is a tliird supplemental com- 
ing up, but details are not yet avail- 
able on what the services will request. 
But it’s a safe bet ftat they’ll get it. 

Final figures through the second sup- 
plemental increase were then $369 mil- 
lion tor the Air Force and $130 million 
for the Navy. 

There are two things to be noticed 
about this apparent threc-to-one dis- 
parity in R&D funds. First, both re- 
vised estimates represent about a 75 
percent increase over the original fig- 
ures for FY 1951. Second, Navy and 
AF give entirely different breakdown 
and justification groups; direct dollar 
comparison is not possible on any easily 
determinable basis. 

Even if they gave the same break- 
downs, there would be no way of know- 
ing just how much money is going to 
the services’ research and development. 

► How It’s Billed-lt works this way 
in the Air Force (and for Navy, read 
the similar branch of that service): 

Research facilities are built and paid 
for out of Army Corps of Engineers 
money. So, improvements at Edwards 


Need an assembly 
designed & built 
to your specs? 

Adams-Rite has avoilable the 
experience and the focililies to 

type of small ossembly to meet 
your requirements. This 50- 
yeor old compony has accumu- 
lated its resources in the de- 
sign of opproximotely 80% of 
oil locks, latches and closure 

os well os speciolized builders' 
hardware items ond other 
equipment. 

Send us your design specifico- 

quanlity required. You will re- 
ceive our design proposal and 
quolotlon promptly. 
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(ADVERTISEMENT) 


Fastener Problem 
of the Month 

FEBRUARY, 1951 



SOLUTION-ESNA special part 
1616-0-48 and a Rollpin® used as a 

Rollpins, ESNA’s new self-lock- 
ing fasteners, are dris en into stand- 
ard drilled holes and arc permanently 
positioned without special machin- 
ing, or extra locking operations, Tire 
special Elastic Stop Nut and two 
washers arc prc-assemblcd on the 
bolt and tightened to a distance ap- 
proximately 1^32" greater than the 
hs-in-flangc thicknesses, and the unit 
is then dropped into a slot in the fuel tank flanges. When a power wrench is applied 
the Rollpin engages the nut lug and serres as a stop, permitting the bolt to be 
properly stressed. The famous Red Collar guarantees permanent tightness for the 
fuel tank assemblv. Result, a one man method of assembly that eliminates expen- 
sis'c operations and saves time. 


If you have an assembly problem where this ESNA 
special design might pros idc a solution . , . write to 
us and we will send >ou a standards drawing. Or if 
you have any other difficult fastener prohlems. please 
send us the details. More than 3000 standard ESNA 
parts and the services of experienced hrstening engi- 
neers arc ready to work out an efficient solution 
for you. Write to Elastic Stop Nut Corporation of 
America, 2350 Vauxhall Road, Union, N. J. 



AFB or at the North American Aero- 
physics Lab would not show in the 
AF R&D column. In addition, some 
research on air ordnance is done by 
the Ordnance Dept- for the AF, and 
that money does not show in the AF 
figures. In like manner, chemical war- 
fare or communications researdi would 
come under the doing agency’s request 
and not figure in the AF estimate. And 
there are always a few dollars carried 
over from the previous fiscal year, plus 
transfer of funds from other branches 
of the services for work done by the 
AF for them. 

How you can get a dollar value of 
R&D moneys is not too clear at the 
moment. 

What you do get, after reading the 
hearings and interviewing a bit, is the 
impression that the services will get 
just about aiw amount they ask for and 
can justify. Congress, in large measure, 
is behind the increase in R&D funds. 

These expenditures must be kept at 
a high leve"!; they must also be kept 
free of wasteful duplication and useless 
investigadon. The irreplaceable time 
we lost in the name or economy has 
nanowed the small lead we have in re- 
search and development. 

With our future at stake, we must 
continue spending for intangibles to- 
day so that tomorrow we may have 
superior tangibles in aircraft and 
weapons. 


Missile Research 

Some of the most intensive research 
effort is in the guided missile area. 

Army is concentrating on the Loki 
rocket in its research and development 
program. It will have a 60,000-ft. alti- 
tade range. For pinpoint operations, 
it won’t supplant interceptor %hteis 
for "area” air defense. 

Navy’s Bureau of Ordnance has ear- 
marked 554 million for purchase of 
guided missiles. 

Marine Corps has earmarked $5,450,- 
000 for the purchase of guided missiles. 
This is out of the $187 million already 
approved by Congress for weapons for 
the 1951 fiscal year. 

Development of a guided missile 
with a sure aim is the only hope for 
guarantee against an atomic attack. 
Secretary for Air Thomas Finletter re- 
ported to Congress. 

His outlook: “Until you get a 
guided missile which can go up and 
find an enemy bomber and knock it 
down and make a 100 percent kill, you 
are not going to stop more than a cer- 
tain percentage of attacking planes. It 
does not make any difference whether 
you put radars over every square foot of 
the Atlantic and Pacific oceans and 
everywhere else, that is going to be 
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Western Gears 

"Open and Close Her Eyes'" 



Camera doors of the giant new Convair RB-36 are 
operated by nine Western Gear actuators, of the type 
shown here. Thus, the photographic effectiveness 
of this reconnaissance bomber, which is reported 
to have the largest camera set-up ever 
designed into one airplane, depends 

upon these small, precision gear units. 


type of geared product for 

designed, manufactured, and tested — 

from Western Gear Works, backed by 
fifty years of gearmaking experience. 


These camera-door actuators for the 
Convair RB-36 incorporate a triple -reduction 
spur-gear train with 96:1 ratio, provision 
for handcranking, torque- limiting clutch, 
and external adjustment of limit switches. 
Designed for operation in temperatures 

ranging from plus 160'^ F to minus 65° F. 


For further information, or for copies of 
Actuator Bulletin 4811 or Aircraft 
Equipment Bulletin 4801, write 
Western Gear Works, P. 0. Box 192, 
Lynwood, Los Angeles County, California. 


WESTERN GEAR WORKS 
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TO "AN" AND AIR FORCE SPECIFICATIONS 


THERMOCOUPLE THERMOMETERS J 

STANDARD RANGES FOR CYLINDER, BEARING OR EXHAUH TEMPERATURES \ 

2 " SINGLE INDICATORS 
WITH MOUNTING BEZEL 

ZLL" DUAL INDICATORS 

2 " SINGU INDICATORS 
FOR RING CLAMP MOUNTING 

RESISTANCE THERMOMETERS 

STANDARD RANGES FOR CYLINDER, OIL, FREE-AIR, COOLANT, CARB-AIR OR HEATING DUCT TEMPERATURES. 

2" SINGLE INDICATORS 
WITH MOUNTING BEZEL 

0 

2W' DUAL INDICATORS 

2" SINGLE INDICATORS 
FOR RING CLAMP MOUNTING 

RESISTANCE BUL8S • THERMOCOUPLES * THERMOCOUPLE WIRE 

A-N, FREE-AIR, STUFFING-GLAND 
AND CYLINDER-HEAD BAYONET TYPES 


CHROMEL- COPPER- 

ALUMEL / CONSTANTAN 

IRON- MILITARY 

CONSTANTAN SPECIFICATIONS 


ro INSUHE ACCURATE, RELIABLE TEMPERATURE INETRUMENTATION, USE LEWIS BULBS. THERMO- 
COUPLES. LEAD WIRE, FIREWALL B10CK5, RESISTOAS AND INDICATORS 


THE LEWIS ENGINEERING CO. 

NAUGATUCK, CONNECTICUT 

Manufacturers of Complete Temperature Measuring Systems tor Aircraft 


INDUSTRIAL FLYING 
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A Good Sign to Fly to. 


For 20 centuries, travelers have been reaching Paris 
by various roads and the River Seine. Today they 
often arrive via Orly Airport whose modern facilities 
offer service to planes from all over the globe. 

Aircraft owners and operators rely on Esso Aviation 
Products here at Orly just as elsewhere along the 
world's airways. These fine products are improved by 
constant research and development which meet and 
even anticipate the needs of modern aviation. 

The Esso winged oval symbolizes petroleum products 
of uniform, controlled quality backed by more than 
42 years of aviation experience, 


U. S. Personal and Executive Aircraft 
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Simplify Your Access Panel and Door Assemblies... 



Fasten them faster 


. ch-Lock 


Fastening removable access doors and panels need not be a laborious and costly 
production or assembly operation— not if they’re fastened with QurCK-LOCK. 

Designed for simple installation, QUiCK-LOCK requires no special tools. It speeds 
up mounting and demounting detachable panels with only a 90° turn required to 
lock and unlock it in a jiffy. 

The flexible mounting and tapered stud makes quick-lock ideal for assembling 
curved sheets and insures a tight fit when locked. Stud is self-ejecting when unlocked. 
Minimum deflection is assured— only initial loads are carried by the helical spring. 
Solid supports take up increased loads. 

Industrial and agricultural equipment manufacturers would do well to analyze the 
cost-saving features of quick-lock’s simple design. A good way would be to call in 
a Simmons Engineer and discuss the economy of a QUICK-loCK installation as com- 
pared to your present fastening method. Why not send for him today? 


SIMMONS FASTENERS 


SIMMONS FASTENER CORPORATION • 1755 NORTH BROADWAY, ALBANY 1, N. V. 





All types of l^prews — All 
Threads — AllMetals. Special 
Fittings, i'cdres, holts, Nuts. 
Flastir iuserUt. Custom jobs 
to specijications. 



Accuracy, Uniformity. Quick 
Delivery . . . skill based on fifty- 
Itco years experience. Semi us 
your hliieprinis fur price (jiiuta- 
tioHS that arc right and reasonable. 
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Toifiefersonnel Manager 
wfio must deliver miracles 

tN THE TIGHT~AND GROWING TIGHTER-LABOR MARKET 


The squeeze is on, but lessons learned "the last time" can serve 
vou well t(Klav. 

Here— in a book that's voiirs for the asking — are dozens of 
proved-in-iise ideas for personnel administrators . . . how to 
in\entorv your manpower . ..iiow to match available skills to 
expanding job vequirement.s...how to spotlight weaknesses. ..how 
to systematize cmplovce rccniiting and job training programs 
...how to increase indisidual and oseruli worker productisitv. 
Ill short, how you actually can work wonders under today’s 
difficult labor market conditions. 

Send today Foi' Kemingtou Baud's informutiie 88-pagc book 
"Personnel .Admiuisbation — Hecords and Procedure-" Tlie per- 
sonnel "bible" of World War II, it’s now reiiscd and up to the 
minute— packed with authoritative facts on these \ital subjects; 


Application Forms and Procedures . ..simplified. Faster screening of 
iipplicant-s. Cutting red tape. 

Job Analysis ...matching people to jobs. ..time-saving techniques. 
Identification Practices . . . spotting misfits and poor security risks. 
Employees' History Records . . . signalling of facts affecting merit 
ratings, job transfers, promotions, wage adju.stments. 

Payroll . . . manual and/or mechanical systems for handling pay- 
roll economically, whether you pay in cash or by check. 

You're busy- That's all the more reason why you need new, 
better systems and methods noia. Our installation specialists 
can do the whole job, coach your employees. It's the quick way 
to a smooth-running operation. 



DESIGNERS 

CHECKERS 

DRAFTSMEN 

EXPERIENCED ON 
PRECISION OR AUTOMATIC 
MACHINE DESIGN 
ItTTRICATE MECHANISMS 
RADAR EQUIPMENT 
COMPUTING MECHANISMS 


DRAFTSMEN 


ELECTRONIC 

ENGINEERS 

OPPORTUNITIES EXIST 




PHONE OUR NEAREST OFFiCC OR RUSH 
THE COUPON FOR FREE COPT OF THE 
INE BOOK THAT CAN HELP VOU MOST 
N SOLVING THE PERSONNEL PROBLEMS 
VOU FACE TODAY! 


ENGINEERS 
DESIGNERS 
DRAFTSMEN 

Architectural 
Structural 



10taMuL 

Management Controls Division, Room 1698 
31S Fourth Avenue, New Yorh lO, N. Y. 

Please put me on your list for free copy of “Personnel 
Administration” (X321B). 
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Airmen and Aircraft 








Now — s complete line o( precision' 
made oxygea check valves de> 

with AN drawings and Perform- 
ance Specificaiions AN-V-13a and 
AN-V-15a. 

These valves have been thor- 
oughly tested by Aru according to 
the AN Performance Specifica- 

ture' tests, and have passed all tests 
within the specilicatiori limits. 

Low Pressure Oxygen Check 
Valves constructed from Dural for 
lightness, and anodized for cor- 
rosion resistance. High Pressure 
Oxygen Check Valves constructed 
from high-strength Dural for light- 
ness and strength, and anodized 

ARO has the modern facilities 

ence in engineer ingand producing 
high-precision aircraft products. 
Send for complete information. 
The Aro Equipment Corporation, 
Bryan, Ohio- 



AlftCRAFT PRODUCTS 

VACUUM PUMPS, OXVCCN REGULATORS. AIR AND 
KYCEN STSTEM ACCESSORIES. 



Ten States Have Half 
of U. S. Civil Planes 

There were dose to 100,000 civil air- 
craft registered with Uie Civil Aeronau- 
tics Administration as of July 1, 1950. 
The actual number— 92,442 — repre- 
sented a slight drop from the previous 
year’s figure of 92,658. 

The ten states with the largest air- 
craft ownersliip accounted for more than 
half the 91,177 planes registered in the 
continental U.S, California led with 
10,508, 11.4 percent of the national 
total. 

Others in the big ten were Texas, Illi- 
nois, New York, Michigan, Ohio, 
Pennsylvania, Kansas, Indiana and 
Florida. The CAA records showed 
62,496 of the registered planes were 


If YOU Are 

LOOKING 

To The Future 
With A Leader 

PIASECKI 

Offers Attractive 
Openings For 

LAYOUT DRAFTSMEN 
WEIGHT ANALYSTS 
STRESS ANALYSTS 
AERODYNAMICISTS 

With Aircraft Experience 

Excellent company benefits, poid 
vecotions ond opportunity to ad- 
ranee in a groving industry. 

Write, Giving Detoiied Resume of 
Experience and fdueotron (0— 

PIASECKI HELICOPTER CDRP. 

Morton, Pa., Keor Svrarthinove 
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Ride the Cessna 170* In comfort. . , four 
roomy, {od]usraUfe) foom rubber seats 



4-PLME-ilLMEm-SPEEU 


You cnjcse serenely at over 120 m.p.h.. 



Lower 


4 PIME Ul-METU PLME 


R00M-mvE4m cmi4-iiir,ii 
mxs smiun 


...ataPrkeSmml 
Thousand Dollais 


On Display 
at Your 
Cessna 
Dealer’s... 
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GUIDED MISSILES 


Missiles Streak Toward Future Role 


Developments of current types will supplement, later 
replace piloted aircraft as weapons of air power. 


By David A. Anderton 

The ^ided missile is beginning to 
find a place in U. S. air power. Indis- 
putable evidence points to the fact 
that this country's air strength is being 
bolstered by the addition of guided 
missiles in three main weapon cate- 

• Air-to-air missiles (AAM). These sup- 
plement— and will eventrrally rrmlacc— 
standard aircraft armament. Resem- 
bling the more-conventional aircraft 
rockets, these weapons are somewhat 
longer and of ercater diameter. (Typi- 
cal size is the Ryan Firebird, a develop- 
mental missile which paved the way for 
current and future AAMs. Firebird is 
120 in. long, 6 in. dia.) They contain 
target-seeking equipment, either passive 
(directed from launcher) or active 
(completely self-contained), Powerplant 
is generally solid propellant rocket. 

• Surface-to-air missiles (SAM), These 
will eventually replace piloted intercep- 
tors and anti-aircraft artillery. Their 
configurations are legion, varying from 
the familiar rocket layout to something 
indistinCTishable from an airplane. 
Powerplant varies, can be rocket, ramjet 
or combination. Typical sizes might 
start at 20 ft. long, go on up to 40 ft. 

• Suifece-to-surface missiles (SSM). 
These will someday be strategic 
bombers. Right now. they are tactical 
weapons. Current layouts resemble air- 
craft from which cockpits have been 
removed, and feature turbojet power- 
plants. Eventual types will include 
multistage rocket-launched configura- 
tions using ramjet engines for cniise- 
out. Wing loadings will be high, oper- 
ating altitudes and speeds very high. 

► Clue By Appointment— First inkling 
that guided missiles had left the labo- 
ratory and were ready for production 
came in the appointment of Chrysler 
Chairman K, 'T, Keller as director of 
the Office of Guided Missiles. Keller’s 
previous background was almost ex- 
clusively with automotive problems, in- 
cluding tank production during WW 
II. And he is a production expert. 

Nothing muA svas heard of Mr, 
Keller for a while after he began his 
duties with OGM, but he probably 
was spending his time getting educated 
in the new field. More recently, he has 
been making a tour of facilities in this 
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country where guided missile research 
and development is going on. 

Next clues of production plans for 
missiles came from Pentagon sources 
who said that Air Materiel Command 
has given Glenn L. Martin Co. a letter 
of intent ordering production of the 
Matador, 500-mi. surface-to-surface 

News of the Matador was followed 
by reports from other sources which 
emphasized the Navy’s lead in air-to-air 
missiles and said tliat production tooling 
was under way for large-scale output of 
one such weapon. Still other reports 
spoke of the .Army's Loki anti-aircraft 
rocket and of Hughes’ guidance system 
development for an automatic inter- 
ceptor, pilot-monitored. 

And if that isn't enough, the se- 
curity lid has been clamped on even 
tighter within the past few months— 
not solely because of the emergency, 
either. Unclassified data that this 
magazine published on Fairchild’s Lark 
last May have now been classified; the 
missile itself has been classified in 
higher categories all along the line. 

So, to borrow from an old vaudeville 
routine, it looks as if we are about 
ready to Start to begin to go. 

► Integration Problem— Go where? Is 
there a plan, an ideal for the employ- 
ment of guided missiles? Or do they 
fit in anywhere that conventional air- 
craft are utilized? 

We are a long way from air power 
solely in terms of guided missiles, 
Right now, their use is supplemental, 
as befits the start of transition from 
one form of weapon to another. That 
transition period can be considered 
ended when all our standard offensive 
weapons have a missile counterpart. 
And we are a long way from that stage. 

Eventually, Bre missile could be an 
offensive and defensive air weapoa 
But it’s never going to be used for 
troop transport or liaison or communi- 
cations, at least not on this planet. 

Ideally, at some future date the 
guided missile is going to be the only 
striking force of air power, 

► Data Comparison— Today’s missile is 
only the beginning. Since 1945, the 
standard of comparison in the guided 
missile development field has been the 
German V-2. And whv not— it was the 
most spectacular of the German devel- 


opments. Its components showed a 
much higher degree of technical skill 
and more years of background research 
than those of the few other missiles 
which the Germans had pressed into 

But from the viewpoint of damage 
produced at target— and this is the only 
way to judge a missile— the 'V-1 buzz- 
bomb was a superior weapon. It was su- 
perior in lots of ways— cheaper, easier 
to manhandle and fire, burned stand- 
ard hydrocarbon fuels— but it had one 
big fault. It could be intercepted and 
shot down by aircraft and anti-aircraft 
artillery. So it eventually failed as an 
offensive weapon. 

In this country, the basic concept of 
the little pilotless aircraft which the 
V-1 typified was enlarged and devel- 
oped. The result of that development 
is exemplified in the Martin Matador. 
It has the V-1 virtue?, it handles like an 
aircraft on the ground: it’s reasonably 
cheap; it bums standard fuel. 

But the seven years between the V-1 
and the Matador have resulted in a 
much faster airframe-powerplant com- 
bination that can show its heels to most 
aircraft and be an impossible target for 
anti-aircraft. And the same kind of 
technological improvements that upped 
the speed have increased the range also. 
► Progress in Spots— So in this category 
at least wc have made progress since 
the war. 

In the field of air-to-air missiles, one 
has only to look through the files of 
German developments of weapons of 
this type to realize that we are well 
ahead of their wildest dreams. It has 
taken some time, but we have been able 
to avoid the complexities of trailing-wire 
controls, for example. Our latest devel- 
opments in AAMs are superb. 

Anti-aircraft is another story. To- 
wards the end of the latest war. the 
Germans were pursuing two different 
types of rocket weapons for area de- 
fense against bombers. One was Tai- 
fun (Typhoon), a pressurized, liquid- 
propellant unguided rocket. Tire other 
was Wasserfall (Waterfall), a pres- 
surized, liquid-propellant ground-con- 
trolled rodeet. 

Of the two. Wasserfall was farthest 
along. It had flown successfully as a 
test vehicle for about 70 percent of its 
test firings. It had been maneuvered 
at supersonic speeds by pre-set devices 
and once or twice from the ground 
controller. It had gotten to the alti- 
tudes and speeds needed for guaran- 
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DESIGNING 
DEVELOPING 
WANUFACTURING 
CONTROL VALVES 


engineering company 

BOONTON, NEW JERSEY 




...carries a tremendous load 


No other onli-friction bearing of comparable size can equal 
the radial copocity of Torrington Needle Bearings. A full 
complement of rollers distributes the load over the largest 
possible bearing contact surface while holding radial cross- 
section to a minimum. 

Our engineers have solved many high-lood, limited space 
problems with Torrington Needle Bearings. Why not let us 
help you with your application? 

THE TORRINGTON COMPANY 

Torrington, Conn, • South Bend 21, Ind. 


TORRINGTOiM^/^/£^EARINGS 

NEEDIE • SPHERICAL ROLLER • TAPERED ROLLER • STRAIGHT ROLLER • BALL • NEEDLE ROLLERS 


teed interception of bombers, 

There is nothing really comparable 
to Wasserfall today in the U. S. But 
in this field, there is the Lark, a sub- 
sonic, rocket-propelled missile, and in 
its own particular method of employ- 
ment, it should be able to stop enemy 
bombers. And there is the current 
thinking on the sonic interceptor, and 
once that craft is perfected (current 
unrealistic target date is about two 
y^rs) it is virtually an anti-aircraft mis- 

But these ate future possibilities, as 
was the Wasserfall at the end of \VW 
II, and comparison is not possible, 

► Intercontinental Progress— In the field 
of the low-range missile— and long 
range means at least 5000 mi.-we have 
made some progress. That progress is 
rightfully well-hidden. But in general 
terms, it can be said that missile con- 
figurations now exist which can catty 
an A-bomb over interconbnentai dis- 
tances at high speeds and with very 
large inaccuracies. The work of the 
next decade on missiles of this type 
will have to be directed towards reduc- 
ing the inaccuracies of in-flight target 
location. 

In the field of very long-range rock- 
etry the Germans only made paper 
studies. The most famous of these 
showed that a modified V-2 with wings 
could be launched by a gigantic rocket 
and reach an eventual range of about 
3000 mi. But the Germans who pre- 
pared the report chose some very- 
optimisHc aerodynamic data, and over- 
estimated their range by a factor of 
about three. 

To date, missile progress in this 
countrs' has been both encouraging and 
discouraging. It’s encouraging to know 
that missiles of certain types arc ready; 
but it’s discouraging to see the amount 
of work yet to be done before they 
can be considered as replacement, in- 
stead of supplementary, eejuipment. 
And it’s discouraging to note the defi- 
nite lack of great progress in the long- 
range class. 

►Progress from Problems— Of course, 
it is only by licking problems that prog- 
ress is made. And the problems which 
confront missile designers todav are 
annoying ones. 

In aerodynamics, for instance, basic 
theories have been established for most 
of the internal and external flow proc- 
esses- The validity of tliese theories has 
been checked in some limited cases; in 
others, theory is still educated guessing. 
Much wind tunnel testing has been 
completed on specific configurations, 
and the aerodynamics of established 
layouts are well understood. But exact 
calculations for the drag contribution 
of the blunt end of the rocket missile 
can’t yet be made, and interference 
effects are still puzzling- Lift forces 
and center of pressure locations on 
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ducted bodies ate equally difficult to 
obtain theoretically. And of course, 
transonic aerodynamics is still not un- 
derstood. 

Structurally, the missile is in good 
shape. Cunent prototype missiles are 
patterned after conventional aircraft 
structure, which is well-known. But 
two major stumbling blocks remain in 
structural design: 

■ Designing an airframe which will hold 
together at temperatures neat red heat, 
and which goes through an extreme 
temperature range in a short period of 

• Providing a better design for the 
combustion chamber to enable higher 


exhaust temperatures— and therefore 
higher tlirusts— to be used. 

► Propulsion Worries— The three major 
types of missile powerplants— turbojet, 
ramjet and rocket— have their own pecu- 
liar problems. Those of the turbojet 
have been so well-documented over tire 
past years that they are as old friends. 
The turbojet comparatively suffers from 
lack of high thrust, low mel consump- 
tion and high turbine-inlet tempera- 
tures. Work to eliminate these faults 
goes on day and night, and eventually, 
thw’ll be licked. 

One big deterrent to ramjet develop- 
ment has been flie lack of fadlibes. 
Here the designers have far outstripped 
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SAH fUGHT 

^ Pre-Stall Instrumentation 

r 'Would you like to improve the performance 

of your airplane — during takeoff, landing or 
maneuver— by supplementing the pifot’s percep. 
live skill in the region of C\.(max! ? 

You can help insure consistent maximum perTorm- 
ance by specifying Safe Flight pre-stall warning 
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current testing capabilities. And so a 
ramjet engine will look fine on paper, 
and develop high efficiencies in a cold 
run in a wind tunnel. Its combustor 
will show high efficiencies in scaled- 
down tests. But nobody knows how 
the pieces will work wlien they are 
hooked up together. 

There is a long road ahead in ramjet 
development. 

Rocket progress seems to be con- 
cerned right now with eliminating 
sound eftets. The motors squeal, 
whistle, buzz and chug and the cures 
are not too well understood. 'Ihe in- 
dications are that these howls of pro- 
test only occur when the motor is being 


pushed-and when the last ounce of 
thrust is being milked from the motor. 
► Heavier ana Hotter— Fuel problems 
revolve primarily around the heat con- 
tent of the fuel; secondarily around its 
storage and handling qualities. 

Missile designers would like their 
fuels to be very dense, so that the 
highest number of total BTUs could 
be packed into the smallest volume 
(for in a missile, volume is often more 
important than weight). The power- 
plant designers would like their fuels 
to have a very high heat content, so 
that their engine will give out more 
thrust for less weight and volume. 

But dense fuels are often hard to 


Get the” jets" off the ground 
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vaporize and maybe they contain par- 
tides in suspension wliicli are hard for 
the fuel nozzles to handle. And fuels 
with a higher heat content than pso- 
line Of kerosene are difficult to handle, 
temperature-wise, without burning out 
the combustion chamber. 

Some rocket propellants are almost 
impossible to store and handle with 
any safety in the field. 

Guidance problems also exist. And 
within the strict confines of security, 
that’s the end limit of flie discussion. 

The general problem in guidance is 
one of very accurate, very long-range 
naviption with nothing available at the 
end of the journey to home on or to 
ride down. How it can be done is still 
a mystery, 

► Practical Productioo— Building guided 
missiles demands many more exacting 
techniques than airframe production. A 
general review of the problems was cov- 
ered in Aviation Week's 1950 Procure- 
ment for Air Power issue (Sep. 25, 
1950). The picture hasn’t changed 
since then. 

One thing that could be added to 
the consideration of missile production 
is the question of how muen industry 
is needed. Is it fair to assume that— 
if the missile eventually replaces the 
airplane in many tasks— the missile in- 
dustry can start out within the air- 
craft industry and eventually absorb it? 

The answer is yes and no. No, for 
now, because the aircraft factories ate 
straining now to meet present produc- 
tion commitments. There will nave to 
be a separate missile industry set up 
on top of the aircraft industw, partly 
because of the techniques and ma- 
chinety required, partly because of the 
original placement of contracts. 

Gradually, this missile industry 
within an industry will get too big to 
remain a branch operation. (There is 
a parallel here with the development of 
electronic equipment by the aircraft 
companies. Those who did now are 
finding that their original small spe- 
cialty department is now an industry.) 

An autonomous missile industry will 
eventuallv develop; it will just grow 
that way, and not spring into being 
full-grown, ,\nd the growing pains 
should be terrific as the aircraft com- 
panies fight to hold on to work that 
they feef should be theirs, 

► Finalizing— This, then, is a qualitative 
review of the guided missile as a 
weapon in air power. Much remains 
to be done before the services will be 
depending on these sleek pilotless planes 
a.s they now depend on piloted ones. 

But within the past decade, guided 
missiles have deseloped from dreams 
to designs to data. Another five years 
should see missiles firmly established 
within the organization of air power. 
And in five more years— maybe ten— 
the guided missile will be air power. 
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‘Growing Pains’ Torment Avionics 

Vastly expanded need for electronic systems speeds 
development pace despite trained engineers shortage. 


By William Kroger 

The burgeoning field of avionics is 
making it possible for engineers and 
manufacturers to dare to plan devices 
and performances that only a few years 
ago were shimmering dreams. 

It is making it possible for the Air 
Force and Navy to rely on avionics 
(aviab’on electronic devices) more heav- 
ily flian do any other ait forces in the 

It is why the cost of avionic gear in 
military aircraft has steadily risen in 
ratio to the cost of the complete plans 
unh1 today it is approaching one-half 
the total cost in some plane types. 

It is why the weight of avionic gear 
in the Navy’s P2V Mtrol plane, for 
example, has jumped horn 1600 lb. to 
4200 Ib. in five years. 

And the growth of avionics is why 
Maj. Gen. Cordon P. Saville, Deputy 
Chief of Air Staff for Research and De- 
velopment has said: 

"If I were a banker and had to con- 
duct an air offensive operation, one 
thing I wonld do is fliis; I would go 
out and hire a couple of pilots, pay 
them $8000 a year; I'd hire a navigator, 
pay him about $10,000; and I’d hire 
an electronic systems engineer, and I’d 
pay him about $25,000 to get the /ob 
done.” 

► How It Has Grown— That estimate of 
the importance and the rapid growth 
of electronics in air power has been 
signified by the military in two other 
ways: the nuee sums being spent (tiie 
$1.5 billion shown above admittedly is 
low; both seeuriw and the fast pace 
of electronic development hide the teal 
figure): an<f the fact that to meet its de- 


fense needs the Air Force says now it 
must have by December, 1953 elec- 
tronic equipment it originally planned 
to get by December, 1954. 

The merging of electronics and avia- 
tion into 3 new, mushrooming industry 
that has become a vital concomitant of 
alMJower has brought its own penalties: 

• The avionic industry has done cvew- 
thing asked of it so well -that Ihe mili- 
tary now has laid down electronic equip- 
ment specifications that would nave 
been termed impossible not so long ago. 

• The industry has grown so fast that 
it is not old enough to have developed 
enough seasoned engineering Mrsonnel. 
So it is handicapped in spring work 
on equipment to meet the new speci- 
fications. 

• The success of the merger of aviation 
and electronics hints at profound 
changes in the technology and manner 
of doing business of both the aircraft 
and equipment industries. The new 
specifications exert important inSuenee 
on Oiis situation. 

► \^at’s Wanted— Here are the new 
design goals for military avionic equip- 

• Temperature— Minus 60 d^. to plus 
200 deg. C. 

• Altitude-70,000 ft. 

• life— 1000 hr. minimum. 

• Shock— 50G for 10 milliseconds. 

• Size, weight— Minimum. 

• Maximum efficient. 

• HermedcaDy sealed. 

Obviously, the design, perfection and 
production of equipment meeting those 
specifications is a pint job of airframe 
and equipment engineera. When elec- 
tronics began to M vital to aircraft in 
the late stages of World War II, thel 
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airframe manufacturer knew little about 
electronics; the electronics manufac- 
tnrer knew little about aircraft design 
and construction. Each has had to learn 
the other’s trade. And in learning, in 
trying to develop ever more efficient 
equipment, they sometimes have be- 
come competitive. 

So today, through the whole avionic 
equipment field— separating what we 
have from what the services say we 
should h.ive-race two streams, one tech- 
nological improvement, the odrer pro- 
curement policy. Sometimes the streams 
course parallel, sometimes they cross 
each other, sometime they join until 
each is indistinguishable. 

► The “Systems Concept”— Figuratively 
sitting on the bank at one of the spots 
where the streams join, is Gen. Saville. 
He would pay S25.000 to an electronic 
“systems” engineer. He, along with 
Maj. Gen. Florace A. Shepard, USAF 
Director of Procurement and Engineer- 
ing, and such industry leaders as Preston 
R. Bassett, president of Sperry Gyro- 
scope, have been emphasizing that elec- 
tronic equipment for aircraft now con- 
sists of systems rather than individual 

And this “systems concept” is the 
well-spring of what’s happening to the 
technology and procurement procedures 
in the avionic and aircraft industries. 
It is the source of the streams. 

“Sj'stems,” while not new in the 
lexicon of electronics, is new in identity 
and function. Electronic engineers for 
years have talked about systems; but 
only gradually to them and to dre mili- 
tare has come the realization that an 
"electronic navigation aid” is really an 
"electronic navigation system,” that a 
"radar bombsigfit computer” is really 
an “electronic bombing system,” and 
that practically all electronic installa- 
tions in today's planes ate systems— two 
or more devices integrated to perform 
a specific or a series of specific jobs. 

An electronic system designed to do 
a specific job obviously is suited to a 
specific aircraft or aircraft type designed 
to do a specific job. Sometimes, the 
system plays an even more important 
role; it is tailored to a specific aircraft 
or the aircraft is tailored to a specific 
wstem. The Navy, in ordering die 
FJD Skyknight, reportedly gave Doug- 
las the avionic gear and asW that a 
plane be built around it. 

► To Each His Own— In view of that 
integration of electronic systems and air- 
craft performance, military procurement 
officials are tending more and more to- 
ward giving one firm the contract for 
both the aircraft and avionic system. So 

oping the electronics for their own 
planes: some electronics people have 
prime contracts on guided missiles cov- 
ering airframe as well as electronics. 

In the words of one top Air Force 


AVIATION W£EK, February 26. 1951 





pr>uIHl^lin 10 ilO piniml/min ai 
the Navy and the .\ir Force. • 


North .\ujerican ^ FilSA and 
l.orkiiccd Constellation. 

Those who build and et)ni|) the 


To help you get the most 
out of the steels 
you’re getting 

The rearmament pro^am, even at this early atage, is packed with 
headaches for steel users. And that is true whether you are working 
on defense orders or on non-military requirements. 

If you are operating under DO priority ratings you will of 
course get drst call on critical steels. The steels you need for 
government defense orders will somehow be made available, 
but~you will still be faced with the necessity of quickly making 
the moat out of those steels. For military needs are pressing and 

If you are working on purely civilian goods, your problem 
is an even more difficult one. You will find it almost impossible 
to obtain certain steel items that are essential for defense, To 
dll the gap you will have to employ substitute steels. You’ll need 
help not only in selecting the proper substitute steels, but in 
using them properly. 

We are prepared to assist you in either situation. 

The steel engineers and metallurgists we have assigned to this 
important job of helping you use steel more effectively are the same 
men who were largely responsible for the development of National 
Emergency steels — one of the outstanding metallurgical accom- 
plishments of World War II. These men can call upon the facilities 
of the most completely equipped steel research laboratories and the 
largest steel making plants in America. They can bring to the solu- 
tion of your problems the very latest ideas and time-saving tech- 
niques in the working and treatment of steel. We urge you to draw 
freely upon this rich reservoir of experience. 


UHITEO STUES STEEL COmNT, rilTSIUUH 

{OLUKEIA STEEL COUPtHV. S>N FIAHClSfO - TEHKESSEE COAL, IBON t lilLEDAD (OMPANT, illSIHCHAH 
VHITED STATES STEEL SUPPLY (CUPANT, WASEHOUSE DISTIIIUIOIS, COAST.TO.COAST - UNfTEO STATES STEEL EXPOIT COMPAHV, HI 

® Cari lloy Stee ls 


ptocurement officer; “We want sonie- 
body responsible for making the whole 
thing work." The ‘‘thing’’^ is the air- 
craft combined with the swtem. 

That is one way in which the sys- 
tems concept is deg>ly affecting fte 
business of both the airname and equip- 
ment companies. It is spelled out in 
procurement policy in terms of Gov- 
ernment Furnished Property (GFP) 
vs. Contractor Furnished Equipment 
(CFE). 

► How Times Change— From the spin- 
dly beginning, during the war, with 
radar, the services put electronics to 
more and more important tasks. At first 
the government bought the electronics, 
and furnished them to the airframe 
manufacturers for installation in the 
planes. The installations kept getting 
more and more complex until the sys- 
tems concept was bom. 

Then, because the systems were suited 
to only one or a few plane types, many 
times it became impractical to buy the 
systems direct from the equipment 
manufaetiirer. Technologically, it was 
more beneficial to let the equipment 
manufacturer and the airframe manu- 
facturer work out the problems in con- 
cert. So electronics spawned systems, 
and systems-at least in the electronics 
field— is spawning more CFE items. 

Instead of doing business direct with 
the government, manv equipment man- 
ufacturers now find themselves working 
on subcontracts from prime airframe 
manufachirera. 

► Cooperation vs. Coordination— .Many, 
perhaps most, of the equipment manu- 
facturers are in accord with this CFE 
procedure in procurement of electronics. 
Along with the military they see in 
this subcontracting a tremendous tech- 
nological advantage. It brings the closest 
kind of cooperaMon between the air- 
frame and the equipment manufacturer, 
with a superior anal product as the 

Both airframe and equipment people 
say that use of GFP. standard items, 
makes more likely technological in- 
feriority. 

The equipment engineers and buy- 
ers of the Air Force stoutly disagree. 
TTiey say frankly that they want to 
encourage cooperation between air- 
frame and equipment people— but only 
through Wright Field. Wright Field 
would be the coordinator of the work 
of both sides. Let the airframe and 
equipment engineers work together di- 
rectly and you might get a better prod- 
uct, but one very expensive, difficult 
to maintain, and presenting all sorts 
of impossible supply problems. 

And they scoff at the theory that 
technological progress is stifled by GFP. 
Air Force engineers, you are told at 
Wright Field, are far more advanced 
than the' industry, 

► On The Other Foot— But the procure- 
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ment of avionic systems through the 
prime airframe contractor doesn’t al- 
ways lead to subcontracting to ecjuip- 
ment manufacturers. Tlie streams of 
technological improvement and procure- 
ment policy merge when the airframe 
manufacturer decides he can do the 
electronic systems development more 
efficiently and economically in his own 
laboratories. So some equipment manu 
facturers find that the troe of work 
they have always done in the past now 
is Seing done by companies they used 
to supply. 

TTiis harbors a potential bottleneck 
in supply, for airframe companies lack 
long-time production experience in avi- 
onics. But that could be overcome by 
subcontracting a developed item for 
production an experienced equip- 
ment manufacturer. 

What might be even more serious 
is a complaint by the equipment manu- 
facturers that the airframe companies 
have taken irreplaceable engineers and 
know-how from the equipment in- 

And when the airframe industry, 
which also suffers from an acute short- 
age of electronic engineers, bewails that 
fact, the equipment people retort that 
if the airframe companies had staved 
out of electronics they wouldn’t have 
an electmnic engineer .shortage. 

► Ghost Image-Overall, the engineer 
shortage is perhaps the most critical 
factor in avionics’ air power potential. 
Concentration by electronic firms on 
consumer demands, principally televi- 
sion. generally is the horrid specter seen 
in this situation- But perhaps closer to 
the truth is that the avionics industry 
has come along too rapidly. 

It can be argued that there is no real 
shortage of electronic engineering grad- 
uates. But the type of engineer needed 
to work on the systems envisioned by 
the military is not a recent engineering 
graduate. 

He is an engineer with years of expe- 
rience- And there just aren't enough 
of those. Electronic systems for air- 
craft are not that old. 

It is true that more progress on the 
design goals might have been made if 
large electronic manufacturers four or 
five years ago had taken military re- 
search and development contracts— 
when they were asked to— instead of 
concentrating on television and other 
consumer products. TTiat they chose 
civilian work is one reason why the 
aviation electronics field had to be 
broadened by work given to airframe 
and other manufacturers of non-elec- 
tronic products. 

In tbe final balance, that may be an 
asset. Or at least many Air Force and 
Navy officers think that the greater 
diversified effort brought to hear on 
flie problems rvill bring a quicker 
solution. 
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HELICOPTERS 


Helicopter Value Recognized by Military 


Growing awareness of utility of rotary-wing craft 
is spotlighted by plans to order 600 in fiscal ’51. 


The U.S. helicopter industiy is on 
its way to the big time. 

Under the impetus of new Air Force, 
Army and Navy requirements, American 
rotorcraft are headed for their biggest 
year yet in 1951, with prospects that 
1952 will be bigger yet. 

UnofEcial but accurate estimates in- 
dicate that military orders for approxi- 
mately 600 helicopters valued at over 
$100 million are being scheduled for 
fiscal year 1951. Additional orders are 
anticipated when further supplementals 
to the 1951 appropriation are asked 
from Congress. And. barring marked 
change in world status in the next few 
months, a new batch of helicopter or- 
ders in comparable numbers and dollar 
value, or perhaps even larger, is in line 
for 1952 fiscal year also. 

► Civil AdaptaMib^ne significant 
thing about the military expansion, is 
the adaptability of virtually all the mili- 
tary helicopters on order, to civilian pur- 
poses. without handicap or penalty. 

Suitable for civil passenger helicopter 
routes are the big helicopters which are 
being ordered in increasing numbers 
for such military purposes as troop as- 
sault transport, long-range rescue, anti- 
submarine patrol. 

Other large machines, designed pri- 
marily as flying cranes to hoist pieces of 
heavy military equipment over natural 
barrien such as rivers and hills, will 
likewise have considerable usefulness in 
similar civilian projects. 

Smaller machines, being ordered for 
liaison, observation, training, and short- 
range rescue work, are for the most part 
virtual off-the-shelf purchases of small 
civilian models which are already being 
used for civilian training, agricultural 
purposes, rescue and special light trans- 
portation jobs which no vehicle lacking 
the special performance characteristics 
of the helicopter can perform. 

► Eight Major Models— Major military 
production orders for 1951 center 
around some eight models produced by 
five prime contractors-Sikorsky. Pia- 
secki. Bell. Hiller, Kaman. But many of 
the most interesting helicopters are still 
in experimental development, including 
machines larger than any now flying 
and machines powered with various 
types of jet engines. Even more radical 
designs are in drawing board status. 

Armv has already set up requirements 


for large quantities of troop- and cargo- 
carrying transports of Sikorsky H-19 
and Piasecki H-2t size, but orders for 
these have been blocked thus far by an 
•Air Force limitation on the weight of 
aircraft which the Army may buy di- 
rectly. Increasing pressure on the Air 
Force to lift this restriction is expected 
to unfreeze the additional heavy trans- 
port helicopter orders shortly. 

Immediate orders on the basis of 23 
helicopters for a transport company 
then are expected to provide one com- 
pany for each of five divisions, or a 
total of approximately 115 large cop- 
ters. With the expanded Army organi- 
zation calling for 18 to 20 divisions, 
the transport company helicopters may 
eventually be as many as 400 or more. 

► Opening Military Eyes — What 
brought about this sudden military ap- 
preciation of the helicopter’s usefulness? 
Actually it wasn't so sudden for a little 
group of service pioneers in the Navy, 
Air Force, .Army and Coast Guard, and 
for the three pioneering manufacturers— 
Sikorskv, Bell and Piasecki. But it took 
something like the Korean crisis fn 
focus attention on what today's smaller 
helicopters could do. Then it wasn't so 
hard to point out the advantages of 
tomorrows larger machines, a few of 
which were already flying. 

While statistics on helicopter rescues 
in Korea are filtering back slowly, it can 
be reported that as of Jan. 1, a total of 
approximately 1200 helicopter rescues 
had been made, including medical er ac- 
uations, with probably about 10 percent 
of these having been made from behind 
enemy lines. Virtually all of these were 
accomplished by Sikorsky H-5 helicop- 
ters, since other makes saw little service 
in the combat areas before year’s end. 

Except for one factor— Navy's limi- 
tation on overall size of its' copters due 
to the limits of its carrier elevators— 
there is probably more uniformitv in 
the three services' requirements for heli- 
copters, than most other equipment 
that they buy. 

► Uniform Needs— For example-all 
three services are buying or will buy, 
Sikorsky's largest production craft, 
model S-55, which the Air Force and 
the Army call the H-19A, the Navy 
designates as the H04S, and the Ma- 
rines call the HRS. It is a ten-passenger 
machine powered with a 600-hp. en- 


gine; it cruises at about 100 mph. Both 
Navy and Air Force are ordering Sikor- 
sky’s smaller copter developed from 
the S-52, holder of the world’s copter 
speed record of 129.47 mph- It has 
service designations of H-18 and H05S. 

The Navy is buying large quantities 
of Piasecki's HUP seven-place tandem 
copter, though this shipboard machine 
does not fit into requirements of the 
other services. 

Air Force has ordered quantities of 
the larger Piasecki H-21 for long-range 
rescue, and is developing the huge 
Piasecki H-16 twin-engine craft, but this 
is not now programmed for, until at 
least mid-1952. Emergency may speed 
this schedule to make up delays attrib- 
uted to earlier military indecision. The 
H-16 is designed to carry approximately 
40 men in its DC-4-sized fuselage, ani 
ill a “long-legged” version will be able to 
pick up a large detachable pod under 
its fuselage and deliver it within a rea- 
sonable radius. 

Army wants both the H-16 and the 
H-21 when the weight restriction is 
lifted by Air Force. 

► Bell’s Copters— Bell's major produc- 
tion military helicopters are develop- 
ments of its three-place Model 47-D 
commercial helicopters. Now the mfli- 
tarv versions can carry five, including ex- 
terior litters. Models H-13 and H-15 
ordered by Army and Air Force, and 
HTL ordered by the Navy for the 
Marine Corps, are all derivations of the 
basic model- Although the H-13 and 
H-IS are different machines with differ- 
ent powerplants, they have identical 
rotor systems. 

A new larger machine which Bell is 
just developing and has orders to pro- 
duce in small quantities is a powerful 
anti-submarine helicopter for the Na^. 
It has a tandem rotor configuration 
much like the Piasecki, except that the 
rotors are the Bell type with two blades 
and balancing bars. The XHSL-1. as 
the new machine is designated, will 
carry search radar plus sufficient arma- 
ment to dispose of any submarine it 
may discover, and is designed for long 
range and heavy load-carrying, more 
than for high sperf. 

Remaining production orders dis- 
closed thus far are split between small 
helicopters of Hiller and Kaman. These 
include the Hiller H-23A for the Army 
and Air Force, and the HTE for the 
Navy, both versions of the commercial 
Hiller 360 machine, and the Kaman 
H-22 (Air Force designation) and HTK 


AVIATION WEEK. February 28, 



WALK-IN ROOMS 

by BOWSER 
TECHNICAL 
REFRIGERATION 

Bowser Wolk-ln Rooms hove a 
femperotyre range from -}-lB0°F. 
to — 100°F. ond relative humidity 
simulation from 20% to 95%. Be. 
cause of sectionolized panel con* 
struction any size or shape room 
can be manufactured for final 
assembly in the field, Smaller sizes 
are preassembled at the factory, 
Extended ronges of temperature, 
humidity and provision for altitude 
simulation can be provided. Special 
occessories ond instrumentation also 
available. 


Wk.n CMmi □ >li(li tllilA less □ 

Hift Ime. Tests Q Mildn ReiisliKe Tests Q 

in leip. Tests Q Siri ! Dili Tests □ 

Fk(u t DensMy Tests Q CspWoa Picel Tests Q 




Piasecki H-21 Ate 


and HOK training and observation 
types for tlic Navy. 

► Tilings to Come— I'arther in the fu- 
ture arc small jet types, including craft 
with ramjet and pulscjet engines at 
their rotor tips, such as the McDonnell 
XH-20 Little Henry ramjet, American 
Helicopters' pulscjet, and small Hiller 
and Pentecost jet machines. 

Dwarfing all of these is the Hughes 
XlI-17 jet-powered Flying Crane, the 
biggest single-rotor machine in this 
country, whicli is due for a second series 
of tethered flights this year, following 
an accident which damaged the machine 
last year. 

AbiUty of these jet machines to lift 
very heavy loads for short distances is 
a key to an important new future utility 
for rotary craft. 

.Additional steps toward establish- 
ment of helicopter shuttle passenger 
services between airports, and down- 
town areas, and networks of suburban 
lortation moved ahead in 1950 
few York, Los Angeles and Chi- 
cago, along witli operative helicopter 
mail services in these areas. 

► ACC Study— A study just opened by 
tlie Air Coordinating Committee to 
justify the suport of helicopter develop- 




ments by federal funds, is expected, 
through its findings, to move passenger 
route progress ahead more rapidly, if the 
military situation will permit. 

Need for a suitable twin-engine pas- 
senger transport helicopter, for the addi- 
tional safety provided, is seen. But, 
some studies k^ single-engine helicopter 
advocates indicate that the unique abil- 
ity of the helicopter to land slowly in 
small areas in auto rotation in case of 
engine failure greatly lessens tliis haz- 
ard, as compared with that for fixed- 
wing craft with higher landing speeds 
and greater landing area requirements. 

A recent CAB examiner’s report on 
applications to begin helicopter passen- 
ger and mail service in New York 
recommended a five-year certificate for 
one of the applicants. New York Air- 
ways, If Board approval is given, it is 
believed that mail and cargo will be 
moving over the route by Jan. 1952; 
and passengers in another six months, 
if the earlier service goes well. CAB 
Examiner Moran, after a study of the 
exhibits and evidence, believes that 
large helicopter buses will eventually 
replace all fixed-wing planes for feeder- 

Such a possibility is also being con- 
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fUGHT for the Strategic Bombers 


Constant chock white in flight of engine 
performance ... so successful in cut- 
ting ground time for giant airliners . . . 
is now being made for the U. S. Air 
Force’s strategic bombers B-36 and 
B-50 by the Sperry Engine Analyzer. 
► Flight engineers aboard the bombers 
and commercial airliners such as the 
Constellation and the Stratexsruiser find 
that the Engine Analyzer deieiis. 
locales and identifies in seconds . . . 
through graph-like patterns on the 
scope . . . irregularities in power plant 
operation. 


► Upon landing this information is 
pavied on to the ground crew who can 
proceed at once with the necessary 
maintenance work- Result - - . mainte- 
nance time frequently cut from hours 
to minutes . . . many more potential 
flying hours. 


► For both the airline operator and 
the military, the Sperry Engine Ana- 
lyzer pays off in increased aircraft utili- 
zation . . . tighter departure schedules 


. . . savings of thousands of dollars 
annually. 




mOSCOPf 
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U. S. Helicopter Pilots 
(As of December 31, 1950) 



sidcrcd by the Air Transport Prototype 
Advisory Committee which is seriously 
considering adding a program of trans- 
port helicopter prototype testing to its 
other plans for toting fixed-wing feeder, 
cargo and jet transports. 

Space does not permit detailed re- 
view of the technical developments 
which are advancing the capability and 
characteristics of the helicopter, but 
these mav be mentioned: 

• Autopilot devebpments by Navy and 
Air Force which are making reliable in- 
strument flight in helicopters possible 
for the first time, along with night and 
all-weather flying. 

• Studies of various means of applying 
combinations of direct forward Omist 
in combination with the helicopters, 
such as pusher propellers at the tail, 
stub wings with tractor propeller in- 
stallations, auxiliary jet installations. 

• Studies of means of unloading the 
helicopter blade, such as stub wings, 

• Stupes of rotor blade de-icing and 
other studies for improving rotor blades, 
from standpoints of production and 
higher blade eEciency, up into super- 
sonic whirl speeds. 

• Research on convcrtaplanes which can 
ho\er, take off and land like helicopters, 
but which can turn the rotors forward 
to act as conventional tractor propellers, 
for fomard flight. 
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They take over instantly when, ns and if needed 

£xidc AIRCRAFT BATTERIES 


You can always count on Exide Aircraft Batteries for 
dependable performance ... in normal service ... in 
times of special need. They’re ready and able to deliver 
electric power instantly when called upon. 

The outstanding performance of Exide Aircraft Bat- 
teries is due to ceaseless research-engineering plus long 
experience in designing and building batteries for 
every type of plane. For assured dependability, safety, 
long life and low cost maintenance, choose Exide Air- 
craft Batteries. 

THE ELECTRIC STORAGE BATTERY COMPANY 
Philadelphia 32 


Exide is the best aircraft 
battery buy ... AT ANY PRICE 
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Leading Helicopters of the U. S. 
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Among U. S. Helicopters . . . 
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AIRTRANSPORT 


Airlines Largest Factor in Airlift Potential 

MATS is using about Airlines’ Lift Potential 

one-third of available | : 

fleet in Pacific Airlift. «ngineo kank avaiubu on pacific 



By F. Lee Moocc 

Tlic Pacific Airlift of today is about 
one-third our transocean transport po- 
tential. The present Pacific lift of 252 
four-engine planes can make about 1000 
round trips from the West Coast to 
Tokyo, hauling about 5000 tons payload 
a month. 

Commercial airline transports make 
lip tlie major part of our flexible airlift 
potential. The present Pacific lift has 
1 72 military air transport service planes, 
H United Nations planes, and 66 U.S. 
airline transports. 

That leaves still available a flexible 
airlift potential of modern four-engine 
MATS and allied commercial planes; 
About 450 U.S. commercial transports; 
about 225 foreign allied commercial 
transports; and about 200 MATS trans- 
ports. The total of known four-engine 
planes available for more overseas trans- 
port comes to 865 (see table); probably 
at least 55 more are available, making 
the total reserve about 900 four-engine 

► Twin-Engine Reserve— In the U.S. 
alone, there are about 800 twin-engine 
commercial transports. 

Almost all of these ate needed at 
home to serve a mobilizing national 
economy and to do domestic and terri- 
torial military charter work. But among 
them are two groups readily available 
for military work in tactical areas any- 
where in the world. These are the 78 
C-46s of the certificated air freight 
carriers, and the 47 C-46s and 35 
DC-5s of the large irregular domestic 
nonskeds. 

These are the most flexible twin- 
engine reserve because they rely most 
on charters in pMcetime. But, though 
available for military use, the certific- 
ated air freight outfits might better 
serve mobilization at home— carrying 
priority cargo between defense plants 
and between military bases, thereby con- 
serving inventories and keeping tlie 
mobilization economy flexible. 

As for the nonskeds. nobody yet 
knows what will become of their planes 
over the next two years. Perhaps the 
military will charter their services, as it 
has the international nonskeds, Sea- 
board & Western and Transocean. Or 


perhaps the domestic nonskeds will 
continue to sell their planes in the open 
market. 

► Transports On Order— More than 270 
new U. S.-type airliners already are on 
order for delivery the next 24 months. 
Half ace the latest long-range four-en- 
gine planes— Constellations, Super-Con- 
stellations and DC-6Bs. The other half 
are the latest twin-engined designs— 
Martin 4-0-4s and Convait-Liner 
340s. 

This on-order fleet of about 155 four- 
engine and more than 135 twin-engine 
transports alone could move an air- 
borne combat division between almost 
any two points in the world in one trip 
with but a few re-fueling stops. The 
four-engine half of the on-order fleet 
could take a division anywhere in the 
world in two round trips, or within less 
than two weeks. 

That is the main reason the Defense 
Department and National Production 
Authority give airlines full Defense 
Order priorities for new planes. Almost 
all the new planes are for U.S. airlines. 
The remainder are mainly for such 
allied fleets as KLM Royal Dutch Air- 
lines and Air France, which would 
make ideal airlift auxiliaries avail- 


able for use in time of overseas war. 

The civil transport fleet on order and 
the airline pilots and ground crews that 
go with it will actually make money for 
the U. S. taxpayer, rather than cost him 
money. The new planes, being more 
efficient than the older transports, will 
cut down airline costs per ton mile. 

► Lift Potential— Based on normal pas- 
senger seating capacity per plane, the 
scheduled U.S. transport fleet alone has 
today a Bieoretical simultaneous lift 
potential of 41,558 passengers, com- 
pared with a mere 7743 passengers in 
1941. Planes on order for delivery to 
U.S. airlines by 1952 add another 
11,660 passenger-lift potential. 

This tells only half the story. A plain 
Constellation or DC-6 because of 
of higher speed and efficiency, as well 
as seating capacity, can haul eight 
times the lift of a DC-3 over long dis- 
tances. A Martin 2-0-2 or a Convair- 
Liner can triple the DC-3 lift. The 
new on-order fleet of Super-Constella- 
tions, DC-6Bs, Martin 4-0-4s, and 
Convair-Liner 340s is faster and big- 
ger yet. So the number of planes is 
a most conservative measure of the 
U. S. growth in air transport lift poten- 
tial. Tlic planes on order now have 
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« 0 D K C E 0 TO S f E C I F I C ATI 0 N S SPEtlALISTS IN COATED GlAMTAaTi)fS 

Ff«xf!rm coafed fabrics are produced to the exact . The Flexfirm laboratories have long pioneered- 
requirements of the Army, Navy, Air Force in the development of Cooted Glass Fabriesu- 

and/or suppliers' specifications. All work is Through our extensive and continual reseorciL'i 

subject to strict quality control to meet the most we have developed special materials to fit new-; 

exacting standards of the specific product or applications, especiolly for military required; 

port. Orders are being handled in sequence of ments. We ore prepared to collaborate in the 
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Total Useful Airlift Potential 
No. of Planes in Transport Use 







Roivnllj-, Bendix Airport Siirveil- 
lunec Kndar niid Prrrision Approach 
Railar cqnipincnl (the two major 
coin|ionents of Bcmlix G.C.A.) was 
selected by the C.A.A. for installa- 
tion at .?-/ major U. S. airports. Tims, 
another milestone was added to a 
record of leadership in tliis field 
begun years ago when Bendix 
pioneemi rarlar. Later. Bendix engi- 
neers collaborated with the Radia- 
tion Laboratory at the Massaclm- 
sellB Institute of Teelinology in the 
rlcvclopmcnt of the first G.C.A. 
equipment. Since that time. Bendix 
G.C.A, has been guiding planes in 
to safe landings at military and civil 
air fields all over the world. If you 
arc interested in the many airline 
and airport operational advantages 
inherent in Bendix G.C.A.. write 
toiiay to Bcmlix Radio for more 
information on Bendix G.C.A. 


Whatever the 
Plane or Purpose... 



more combined lift potential than our 
entire fleet of 1946. 

► Industry Growth— The air transport 
industry has the dynamic growth to 
keep up the rapid expansion planned. 
In 1940, domestic trunk lines flew one 
billion passenger miles. In 1950, they 
flew about eight billion passenger miles 
and 1 50 million ton miles of cargo, 
exclusive of mail. 

In 1940, trunk airlines transported 
only 14 percent as many passenger 
miles as did first-class rail. Two years 
ago, the trunk airline figure was up to 
71 percent; last year it was 84 percent. 
Normal trend would have the trunk- 
lines alone exceed first-class rail volume 
by 1955. American Airlines last year 
did more business than any railroad 
except the two giant commuter and 
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In tklf IhrM-blod* <onTr*1laU« piKh pr*p*lt*r. Hit ittAtf 
Iht bind* stgni.ntol gtars and refaHnf cam art tt ZEIIOL 
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of spoilage, operolor' 


ACCURATE, DURABLE GROUHD 
CURVED TCCTH GEARS 


In present day aircraft, the demand for bevel gears 
to meet speciol requirements has greatly Increosed. 
In power operated control drives for retractable 
landing gear, bomb boy doors, rudders, ailerons, 
variable pilch propellers, aircraft engines and trans- 
missions and rotors for helicopters,- Zerol bevel and 
splrol bevel gears, ground on a Gleason Spiral Bevel 
end Kypold Grinder, have proven through actual 
that the smooth fillet radius obtained permits 
longer operation under heavier loads. Increased ac- 
curacy, mode possible through grinding, to remove 
hardening distortion has permitted operation at 
speeds greoter than prevlouslyconsidered proeticable. 
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Builders of Bevel Gear Machinery for Over 85 Years 





HEX-LQj|/ 


stays on the job at 

temperatures up to 1200'’ F 

That's good news, when you add it to the estab- 
lished fast that BOOTS self-locking, all-melal, one- 
piece conslruclion: 


KtSISTS V/SA4T/0N with a positive forte 
through a unique locking principle. HSX-LOK 
provides fastening and locking surfaces inte- 
grated in one structural unit. 


REilSTS STRUCTURAL BREAKDOWN due to 
frequent, radical temperature changes. 
HEX-LOK is available in ell popular sizes. 

When you need high torque retenfiony high re- 
usability, simplified maintenance, less weight, IN- 
SIST on the BOOTS HEX-lOKl 
HEX-lOfC Is satisfying a wide variety of applica- 
tions lor aircraft engines ond airframes at tempera- 
tures up fo 7200° F. 


Inquire about the complete line 

of BOOTS self-locking nuts. 



long-haul syslems-New York Central 
and Pennsylvania. 

Even if rail coach is considered, the 
airlines arc replacing the railroad pas- 
senger market. Domestic trunk air- 
lines in 1940 flew S percent as many 
passenger miles as all rail travel. Now 
the trunklines alone are transporting 
almost one-third as many passenger 
miles as the railroads with rail coach 
and first-class togetlier. 

Room for further growth at a strong 
rate is shown by several facts: air travel 
would more than double by merely tak- 
ing over most first-class rail travelers; 
comparative ease and speed or air com- 
pared to rail travel creates a new market; 
and air travel fares are steadily going 
down compared to tail fares. 

Barring full mobilization and war, 
air coach travel may accelerate the 
ti-ends-rail fares up and air fares down. 
Temporarily, the average domestic air 
travel fare is now stabilized at around 
5J cents a mile. This is because the 
rising costs and heavy business demand 
going with mobiliration recently re- 
versed the trend toward cheaper serv- 
ices and air coach. 

The 12 months ended Sept. ?0, 1950 
saw a temporary low of average domes- 
tic air fares at 5.57 cents a mile, com- 
pared with 5.76 cents for the calendar 
year 1949. In November, 1950 CAB 
raised coach fares from 4 cents to 44 
cents a mile. If mobOization con- 
tinues, average fares may rise further, 
as promotional fates become needless. 
But while rail fates trend continually 
up. air fares are still in a downtrend 
over the long term. As soon as war 
mobilization effects dwindle, average 
ait fares will probably go down fast 
bringing increased business volume. 

► Safety and Reliability— Besides lower 
fares and greater convenience, air trans- 
port growth has two more drasving 
cards that will reap more business for 
the airlines-greater safety and greater 
schedule reliability. Safety statistics 
show airline travel getting safer year by 
year. In 1950 a passenger fatality oc- 
curred only once in 85 million sched- 
uled passenger miles-the best domestic 
safety record yet- 

Schedule reliability this winter is 
better than ever, with most airlines com- 
pleting 95-99 percent of schriuled 
flights. United Air Lines, particularly 
affected by seasonal weather on its 
routes, has shown a gain in schedule 
reliability every winter since the «ar. 

Electronics development holds the 
key to near-lOO-percent rcliabilih’ bv 
1955. Just being introduced to routine 
airline operations, under guidance of 
the .Air Navigation Development Board, 
arc: improved ILS, more precision ap- 
proach radar; automatic approach bv 
autopilot; improsed high intensitv ap- 
proach lights; radar traffic control; 

(Continued on page 101) 
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SIOUX 


SIOUX 


WET VALVE 

FACE GRINDING MACHINE 


"More Dollar Value Than Ever Before" 

Elirainates heat and distortion. Produces finest 
finish and factory precision. Wet grinds valves, 
valve ends, tappets and rocker arms. It's 
years ahead of anything on the market. 


You get these and 


X 


more by equipping for 
mplete Valve Servicing ; 
jobs with these 


Valve Cleaner 


A fasl, easy method oi cleaning dirty 
valves. Removes carbon and scale 
quickly — thoroughly. For valves up to 
23 ^" diameter and *4’^ stem. Comes 
complete with air gauge cabinet and 
5 lbs. abrasives. Operates on 120 lbs. 
constant air pressure. Comes with or 
without cabinet. 


PERFECTED 
DUAL ACTION 


Aircraft Valve Seat Grinder 


This highly developed, tested 
and proved grinder offers the mod- 
em, handy, time-saving method of refacing aircraft motor 
valve seats with accuracy . . . either cast, hardened steel, 
bronze or Stellite. The driving spindle is adjustable to 
any angle. Universal motor operates on AC or DC. Net 
weight BVi lbs. 


Sold only through Authorized SIOUX Disfribolors 










As y«« 


read this Directory Uhw 


remember*** 

HWBO-AiaE .q.ipp«<» 


is 



Engineers and Manufacturers 

of Control Valves, Filters, Hydraulic, 
Electric, Fuel and Oil Equipment and 

other vital compo7ients for tomorrow’s aircraft. 
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U. S. Civil and Military Transport Aircraft 
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GARDENA, CALIFORNIA 





Commercial transport planes 
of every aircraft builder in 
the United States are 
equipped with 




All of this “know how" is availahle 
for the asking when^m have a project 

requiring mome blower installation. 
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— means axial flow 
and vanaxial flow blowers 
with 



So say our customers: 


' COMMERCIAL AIRLINES ' 


HOW 

WARRANnCS WITH A MfANINO 


C«lllx>l(>4l* 
(iMV Mtf. C». 
cmiiiM i’o>. 


tAIAAit India 
riant-CaxMlo AMInai 


•>n MIg. Cn. 

, lmH«i>.iM Ca. 
rOy-MtopaCa, 


New U. S. Transport Delivery Schedule 



Growth of U. S. Scheduled Transport Fleet* 


(Planes and Seals Available) 



VOR and other navigation aids; and 
many other improvements. 

► No Radical Changes— The way new 
equipment programs are shaping up. 
it looks as if tlsere will be no radical 
changes in air transport before at least 
19S5. Slow, evolutionary development 
with the safety element first is the 

Planes on order are larger, faster but 
conventional. The prototype testing 
bill providing $12.5 million for testing 
advance-type transports can only do 
two things today; refine present types 
and outline broad specifications for to- 
morrow’s planes. 

The Prototype Advisory Committee 
is sitting with $12-5 million to spend, 
but almost no practical way to spend it. 
Plans are; pretend a B-45 jet Isomber 
is a jet transport and see how it oper- 
ates on a hypothetical scheduled trans- 
port run; test the Allison Turboliner 
and the turboprop version of the C-124 
Globemaster when they become avail- 
able a year or more from now; draw 
detailed specifications for the short- 
haul transport of 1955-60. 

The committee may someday test 
British and Canadian jet transports 
available now, but this would appear 
impolite for the American Committee. 
It might also test a 10-passenger heli- 
copter for possible application to feeder 

Meanwhile, war mobilization is tak- 


ing the full time of the aircraft industry 
engineering and sales divisions. 

So conventional transports are here 
to stay for many years to come. Out- 
look for transport development under 
present circumstances is toward slow 
but steady improvement in operational 


efficiency, schedule reliability, and 
safety. The industry has been burned 
too often by jumping into new-type 
aircraft when first offered. 

Probably the most sensational im- 
provement due in the next several years 
is in schedule reliability because of use 
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ACCCSSOItIBS CORPOSAT/ON 




leduled (Irregular) Air Carrier Aircraft 



of electronic navigation, landing and 
traffic control equipment capable of 
bringing planes in under a lOO-ft. ceil- 
ing through } mile visibility. 

Any radical drop in ton-mile costs 
due to advanced-type engines and air- 
frames for civil transports will follow 
their development first for the Air 
Force. That means about five years. 


And the first application of turbo- 
props will be to rephce piston engines 
on existing Convair-Liners, Martin 
4-0-4s, Super-Constellations and DC- 
6Bs. So a five-year depreciation rate 
on new civil transports appears con- 
servative-airline accounting, As to 
pure-jet transports, their cost per ton 
mile is still considerably higher. 
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WHEN THEY 




m/C 


...THEY 


Mean 


2H! 


]f vou have ever put down one 2H pencil , . . picked up another . . . 
and found it softer or harder than the first,.. it's time you discover- 
ed the meaning of absolute ItllCROTOMlC uniformity. Try the 
‘3-Againsl-3' Test now! Newly developed quality controls keep all 
new MlCROTOMlC leads of each degree identical! 

EYE, TIME, WORK SAVERS 

New Dusk Gray Cejer, choice of hundreds of draftsmen asked to pick 
most desirable colot for a new- drawing pencil. New 'bull’s-eye' degree 
marking on 3 sides— makes the right pencil easier to find. 
Smudge-Fiee Trgcln8s...Ncw Microtomic leads are exceptionally free 
of loose graphite particles that cause smudges! New Ui-Deusity Wood- 
clinched leads— stronger, tougher than ever! 

Clearer Prints, because Microtomic new Hi-Density lines are excep- 
tionally opaque to the actinic rays of high-speed 'printers'. Kesult... 
rfeod-uAile lines, without feathering or blurry edges! 


fiee/r, 


Hc^^-against-^test 

Mail the coupon for 3 FREE New MICROTOMIC Drawing Pen- 
cils. Test them for uniformity against your present pencils. 
You eon’t miss the dijScre7iee~,.mail ttow! 
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Officially, the Air Force has scrapped 
plans for developing a super-modem 
efficient airlift transport. The conven- 
tional fleets existing and on order now 
will set the military transport type pat- 
tern for some years, according to pres- 
ent official plans. 

MATS is satisfied with the DC-4 as 
a temporary airfreight and peisonncl 
backbone, and with the planes on order 
for higher pciforniaiice: C-97 Strato- 
freighter for highspeed, liieh-altitude, 
long-range air freight; the C-124 Globe- 
master foi extra-large or extra-bulky 
loads; the Constellations, Super-Con- 
stellations and DC-6As for higli-spced, 
long-range personnel and cargo carriage. 
All of these but the tank-carrying C-124 
are military counterparts of their con- 
ventional civilian models ordered b)' 
United, Eastern, and other airlines. 

► Mobilization Day— What happens to 
the airlines on M-Day? There ate two 
schook of thought on this now: 1, The 
World War If scheme, uhetc the mili- 
tary took over and operated tlie planes 
it needed; and 2. Charter airline services 
as needed. 

The present plan, now in preparation 
^ the National Resources Board Air 
'Transport Task Group, is to charter air- 
line services as needed. The Air l-'orce, 
represented by Undeisecretaiy Jolin 
McCone, gives this scliemc tentative 
approval. It is cheaper and more flex- 
ible for today’s half-not, half-cold war. 
But nobody knows what transport re- 
quirements will face the Defense De- 
^rtment in a sudden all-out war. 

What would happen if w-ar broke 
out on many fronts at once— all over the 
Asian peripnery? The Air Force might 
grab the entire U.S. four-engine civil 
tran^ort fleet of over 500 planes. The 
Air Force might do this despite earliet 
acceptance of the NSRB charter plan. 
Generals and their colonels aie prone to 
“take over” the equipment they need 
when the real pinch comes. They may 
feel that outri^t command gives them 
better “control” of all equipment avail- 
able, when the situation is desperate. 

That is why there are two air trans- 
port mobilization plans— one official, 
the other stand-by, in case the Air 
Force decides on outright command 
and operation of civil transport outside 
the U.S. or even inside it. 

► Charter Contracts— The present Pa- 
cific Airlift is going on charters nego- 
tiated last summer. But AMC at 
Wright Field is working out a new 
formula for stand-by charter contracts 
in case of an all-out air transport 
mobilization. 

This formula will take into consider- 
ation; 1. Cost-plus-charter of the air- 
liner, providing a fair return on invest- 
ment; 2. Allowance for added weight 
and loss of payload for modifications 
incorporated on airlift planes; J. Inde- 
finable factors subject to negotiation, 


the aim being to give the airlines a 
"normaT’ profit. This last factor in- 
volves the question of whether CAB or 
ATA should see to the airlines' getting 
fair profits from a national policy stand- 

► World Wat Il-On Pearl llarbot 
Day, 1941, the domestic airlines had 
378 planes. The military then took 
half. But increased load factor and 
daily utilization of equipment enabled 
the airlines, with only half their planes, 
to fly almost 75 percent as much traffic 

Similar conditions will probably pre- 
vail shortly after M-day of any World 
War III- Assuming a war, a rule of 


thumb prediction is for one-half the 
airlines' ton or seat mile capacity to go 
into military service. But the airlines, 
by increasing the payload capacity, the 
load factor, and the daily utilization, 
would do better than 75 percent of 
their former domestic business. By 
dropping promotional fares and many 
sales activities, the airlines should keep 
scheduled operations revenues close to 
former levels. Add to these its revenue 
from Air Force utilization of the other 
halt of the airline fleet, and revenues 
might be considerably higher than 
present semi-mobilization receipts. But 
then, renegotiation and higher taxes 
would have to be considered. 
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► How Many Planes?— Civil Aeronau- 
tics Board Chairman Delos Rentzel, 
director of NSRB air transport mobil- 
ization planning, says U.S. mobiliza- 
tion and war increase the need for civQ 
air transport. This at first appears to 
contradict firm plans to charter as many 
four-engine transports for military air- 
lift as are needed. But actually, this 
means both the national production 
effort and the military will need all the 
planes they can get. 

So the answer as to how the nah'on’s 
civil transport fleet is divided in war 
depends on the war conditions. Look- 
ing at the NSRB plan, statistics, and 
arguments, Mobilization Director C. E. 
Wilson on the one hand and the De- 
fense Department on the other will 
compare relative needs for air transport. 
Result will be something like this: in 
desperate circumstances, all but a bate 


minimum of the 500-odd four-engine 
U.S. transports will go to military lift. 
Some twin-engined jnanes may go too, 
but not many from the certificated air- 
lines. The remainder of the civil air 
transport fleet— some 800 twin-engine 
planes and perhaps 100 four-engine 
planes will stay in commercial service 
to keep the mobilization economy 
efficient. 

But this taking away of half or mote 
of the civil airlift seems a crippling 
blow to production eBeiency. War 
mobilizab'on of the civil economy de- 
mands fat more air transport of execu- 
tives, technicians and freight than 
peacetime. The answer to this di- 
lemma— more civil demand just when 
the military takes half or mote of the 
civil air transport capacity— lies in trar el 
priorities and increased load factors. 

Assume a 60 percent normal peace- 


time load factor. In war, cut the plane 
supply in half, increase daily utilization 
of each plane and raise the load factor 
to 90 percent; you then have almost 
the same civil lift potential— albeit with 
some inconveniences. Throw off vaca- 
tioners, visitors, orchids and shrimp and 
you have about the same capacity tot 
essential air transport as before. 

But just how the defense mobiliza- 
tion chief and the Air Force will cut 
the air transport melon, plane for plane, 
will depend on how they see the partic- 
ular situation when it happens. 

► Feeder Airlines— The NSRB mobil- 
ization plan will probably put feeders 
on altered and in some cases modified 
routes and schedules. But current 
thinking is that local service air trans- 
port is important to a mobrlization 
economy. Only three months ago, 
feeder curtailment in time of war 
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IhlllW Gim all METAL 

U A A SeU-Jfiching. 


NUTT-SHEL COMPANY 

317 EAST SECOND ST. LOS ANGELES 12, CALIF. 


‘7U Ot^ 'Peuiette/U DO SO MUCH FOR AVIATION 
AS LOCKBOLTS 


AN APPROVED 






Designed primarily for valves 


One of the outstanding features of 
the Bendix-Pacific Geneva-Ioc Actu- 
ators is its flexibility of service. These 
actuators were NOT designed to fit a 
specific valve application. Rather, they 
can be used to actuate any type of valve 
which requires positive positioning of 
90’, 72°, 60° or 45°. 

Geneva-loc Actuators position the valve 
by means of an accurate mechanical 
Installation and service problems are 
ally eliminated because there ate no 
switches or clutch brakes that require critical 
adjustments. 

Gcneva-Ioc Actuators are time-tested 
equipment — more than 15,000 are 
in service. Solve your actuator 
problem by specifying the 
Geneva-loc Actuator which 
is currently in volume pro- 
duction by one of the oldest 
and largest aircraft compo- 
nent manufacturers and be as- 
sured of a reliable source of 
supply in the years ahead. 

Write for Bulletin BA 107. 


U. S. Airline Operations 
(Traffic) 
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CAST'tN STReNGTH 


Tbe outer casing, sationary vanes, and the inner 
casing ace a single casting to provide maximum 
resistance to shock, and to prevent strain. under 
working conditions. 

U6HT waSHT 

These fans are not only compact in design, but are 
available in either aluminum or magnesium to 
reduce overall weight to a minimum. 

VANEMIAL DESIGN 

Stationary vanes provide an equal pressure and 
velocity distribution at all points across tbe fan outlet, 
thus producing an air flow pattern substantially free 
from turbulence. 

AeROOYNAMIC eNG/NEERlNG 

Both the blades and stationary vanes of Joy blowers 
employ aecodynamically.efficienc airfoil shapes, to in- 
sure the most favorable electric-to-air power ratio. 


PRBCISfON CO/YSTRUCr/ON 

The squared-off blade-tips clear the casing by only 
a few thousandths of an inch to minimize tip loss, a 
common cause of fan inefficiency, and to reduce noise. 

coMPtere une 

Joy offers a wide selection of standard single or 
two-stage aircraft fans, as well as custom-designed 
types, for all ventilating, beating or cooling problems 
on military and commercial planes. Optional features 
include straight or flared inlets, beaded or flanged 
connections, radio noise-filters, anodization, and 
cooled motors where required. 

mMATCHED EXPER/ENCE 

Joy is the world's largest manufacturer of vaneaxial 
fans and blowers. Fans for all purposes, ranging from 
1/2$ H.P. to 3000 H.P. and up, with flxed, adjustable, 
or controllable blade pitch, constitute tbe unequalled 
background of JOY engineering experience. 

Write for Bulletin, or 

too Years of Engineering Leadership 



JOY MANUFACTURING COMPANY 

GENERAL OFFICES: HENRY W. OLIVER BUILDING • PITTSBURGH 11 . PA. 

IN Canada^ joy manufacturing company (canadai limited, galt, Ontario 




FOREIGN AIR POWER 


Europe’s Main Arsenal Slowly Mobilizes 


Factories a year away from expanded production, but 
past record of high productivity is point in favor. 


By Frederick R, Brewster 
[McGraw-Hill Wo/Jd News) 
t^ondoa— After five uneasy years of 
pcacc-aiid lean timcs-Biitain’s mili- 
tary ail strength is now slowly swing- 
ing back towards something like com- 
bdt-rcadiness. 

'there's a lot of slack to be taken up. 
Both in equipment and in manpower, 
the Royal Air Force and naval avia- 
tion bad been allowed to run down to 
a shocking state of unpeeparedness. 
What resources were available had been 
concentrated on research and develop- 

It was a gamble that Britain had to 
take. Only events will determine 
whether she has come out safely. 

I'hc expanded program of rearma- 
ment which had just been announced 
as this was written will take effect only 
slowly. It will take at least a year for 
British factories to tool up for the ex- 
panded production of aircraft included 
in that program, and perhaps another 
twelve months before the additional 
aircraft are delivered to the RAF and 
Navy squadrons. Yet the second quar- 
ter of 1951 may be the critical time— 
the time when they would have been 
needed, 

► Close Anglo-American Tie— Ameri- 
can global strati^ from the end of the 
war in 1945 has counted heas'ily on 
Britain as an ally. George Orwell might 
have coined a more accurate description 
of Britain than "Airstrip One’’— “Euro- 
pean Arsenal Number One” would 
liave put it more precisely. 

For Britain’s demonstrated ability to 
mobilize for quantity production of 
aircraft (among other key arms prod- 
ucts) was— and still is-too valuable to 
lose. From a production of about 6000 
aircraft in 1939, Britain's industry, by 
dint of widespread subcontracting, 
boosted this figure tp 30,000 planes in 
1944. At this peak level some 1.8 mil- 
lion workers were employed. 

If war should demand it, a similar 
expansion might be possible again. 
At the moment, however, the aircraft 
industry is idling along at about one- 
tenth its wartime peak. And so far 
nothing like that ten-fold expansion is 
being called for. 

But the organizing know-how— and 


most of the factory-space— is still ex- 
tant, even tnougJi inucii ot tiie worx- 
iorce and tne tactoiy-space have been 
converted to other purposes in the past 

Briuiu's limited objectives, during 
these five years of comparative peace, 
have been to preserve an air-deteiise 
with some hope of warding off a frontal 
assault by enemy bombers; to strengthen 
its wide-Uuiig Commonwealth detenscs 
and lines or communication; and to 
pursue the technical program of re- 
search and development that had to be 
suspended during Britain’s all-out war 
effort against Germany. 

'Ihe British have not had tlie le- 
sourccs, they insist, to build a large 
air force in being. That’s why, with 
some reluctance, they have accepted 
the American ’’gift’’ of 70 surplus 
B-29s, to give RAF Bomber Command 
a long-range-force superior to the Lin- 
colns. That’s why, with less reluctance, 
tliey have welcomed the implicit com- 
bat power of the 90 USAF bombers 
(at first B-29s, currently B-50s) which 
have becu based in the British Isles, 
ostensibly for training, And the USAF 
F-84s which have more recently been 
added to the Third Air Division’s 
strength, as fighter-protection, have had 
the same welcome. 

But all along, Britain has looked for- 
ward hopefully to the day when she 
could again rely on her own strength. 

► European Integration Under nAfO 
—Signing of the Atlantic Pact tossed 
another Tiopeful factor into the picture. 
The idea of mutual assistance fell on 
fertile ground in Britain (as it did else- 
where in Europe), for it meant that she 
could put off for a little longer the 


need to stand on her own feet alone. 
.kiiU Britain saw in the coordinaicu 
pioduction for defense a turtlicr oppoi- 
Liinity tor her airciatt industry to re- 
main a major supplier of aircraft to 
other Euroj^n au forces besides Jicr 

The North Atlantic Treaty Organ- 
ization (NATO) has been getting un- 
der way slowly. No grandiose pattern 
ot integrated European production has 
yet been drawn. So far, NATO’s Sup- 
ply Committee has merely laid down 
lecoinmendations as to where the 
manufacture of nine high priority items 
might be advantageously concentrated. 
These have been recommendations 
only; member governments alone could 
place the orders. And Continental 
members of the group have so far 
been reluctant to place those orders 
until they saw the color of the U. S. 
money that was promised under 
MDAP. 

Establishment, soon, of the NATO 
Defense Production Board, under the 
direction of William Herod (formerly 
president of International General Elec- 
tric Co.), may light a fire under those 
member-goveraments. But DPB isn't 
a going affair, yet. 

But the expansion of British pro- 
duction, announced at the end of Janu- 
ary by Prime Minister Attlee to a 
sober-iaced House of Commons, is 
closely aligned with the recommenda- 
tion of the NATO Supply Committee. 
And while the bulk of that expanded 
production is intended for use by 
Britain's own forces, some of the air- 
craft and tanks, it is understood, will be 
available for other NATO countries. 
And the greater productive capaciN 
that will be set up, under the British 
program, will certainly be an asset for 
whatever integrated production scheme 
(Continued on page 116) 


British Aircraft Exports: 


Complete aircraft: 

number 

1123 1248 

852 

Engines: 



value 


£ 5,244,774 

value 

.... £ 8,453,676 £ 9,293,52'1 

£14,951,735 

Total value 

. . . £26.004,784 £34,216,744 

£34,275,423 
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PRATT & 
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Production men know that when you 
talk about drawing and forming alloys 
which ore composed largely of nickel 
and chromium- you have □ lough job 
ahead. Yet ot Pratt & Whitney in 
East Hartford, Connecticut, such olloy 
pressings ore economically hondled 
by 3 H-P-M FASTRAVERSE Presses for 
the Pratt & Whitney Aircroft J-42 
Turbo-Wosp (gos turbine) engine. 
Moreover, these parts are drown to 

ond yet allow the close fils required 
for welding. Stainless (AMS SS10) 
os well os low corbon steels ore also 
formed on these presses. 


The choice of H-P-M presses for this 
job Is just on example of the leader- 
ship H-P-M enjoys in the metal work- 
ing fields. H-P-M features such as 
wide ronges of operational speeds 
ond controls . . . outomotic cycle . . . 
FASTRAVERSE "closed-circuit" hydrau- 
lic power system . . . low scrap loss 
ond top operating economies are just 
o few reosons why H-P-M presses can 
solve your production problems. Coll 
en H-P-M engineer today, 


THE HYDRAULIC PRESS MFC. CO. 
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ciftiofi on Iho port of lodoy'i |ot pilot. But In ]ot Byinp Ihoro is more precision 
than moots Iho oyol For initoncO/ keeping a gos turbine spinning at rotes 
os high os 40,000 RPU requires bearing tolerances meosured in millionths 
of on inchl Bower beorings— becouse they ore Ihe finest precision bear- 
ings made — ore used by neorly oil manufacturers of jet oircroft engines. 
Pratt A Whitney, General Electric, Weslinghouse, AiResearch, Solar — all 
hove found Bower bearings thoroughly capable of standing the enormous 
speeds and temperatures so common to jet engine operolion. New moterials 
pioneered largely by Bower hove proved more than equal to temperatures 
up to 600^ F. And Bower bearings operote with complete efficiency on a 
"starvation diet" of lubricant, This is an excellent example of Ihe high 
performance of Bower bearings in the aviation industry — bearings thol 
are outstanding for precision, durability and quality. 

BOWER ROUiR BEARING COMPANY e DHROIT 14, MICHIGAN 


BOWER 



ROLLER BEARINGS 


Important British Aircraft . . . 





Handley Page Marathon 2 




Dil N'ainpirc 



Boulton Paul Balliol 2 
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. . . one of the four authorized Pratt & Whitney overhaul bases. 
Airwork is fuliy qualified to rebuild your engines with factory 
precision and skili. Airwork has established production line 
overhaul shops where volume assures economy and precision rules. 
Precision production lines, under rigid supervision, guarantee 
complete overhaul of even the smallest component. Precision 
tests of the completed engine guarantee dependability, extra 
performance, more economical operation and longer life 
between overhauls. 

Write for our new brochure "The Story of Precision" . . . When your 

Pratt & Whitney engine needs overhaul — "Send It To Airwork”. 





I lORPORnrion 
millUlllE, HEUI JERSEY 


NEW YORK • MIAMI • WASHINGTON 



Meteor 8 in. nr»r-vertical dive. 


for Europe DPB eventually maps out. 
► Details of Britislt Expansion-Only 
the broad outline of what Britain plans 
to do was given by Mr. Attlee. But this 
is sufficient to draw some observations 
as to what it will mean to Britain’s 
(and Europe's) potential air power. 

Production during flie coming year 
for all forms of annament will rise from 
the past year’s level of £250 million to 
double that figure; this will go up to 
perhaps £800 million in 1952; and is 
expected to reach £1000 million in 
1953. or four times the present level. 
’I'his means that roughly half of the 
three-year eomniitment of £4,700 mil 
lion for defense will go for production 
-£2.300 million. 

Expenditures on airaaft, originally 
budgeted for 1950 at £55 million, h.ive 
been upped twice during the year so 
far, although the money probably will 
not be spent tliis financial year (end- 
ing Mar. 'll and so will not he re- 
flected in tlic final total of the estimates. 

A con.scrvati\-e estimate, howcs'cr. is 
that nearlv £200 million will be spent 
for niilitarv aircraft during 1951. and 
this amount svill probablv increase in 
the subsequent years at the same rate, 
at least, as tlie total expenditure on 
production. (That is, in 1953, expendi- 
ture might reach as much as £400 mil- 

Tlrc pattern of this production was 
already clear before the recent an- 
nouncement. While the designs to he 
ordered were concentrated on a rehi- 
tiveh' few tr-pc.s. the size of the orders 
fContiniied on p. 121) 
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NEEDLE in the sky 



A "needle in the sky,’’ the visible display of a 
modern fuel measuring system at work, guides the 
pilots of modern combat aircraft. Absolute re- 
liability, under ail conditions, is required. 

When Siminonds Aerocessories first came out 
with electronic fuel gaging, the then-existing 
methods of fuel measurement became almost ob- 
solete. Simmonds’ concept of fuel gaging has since 
proved itself over billions of air miles on leading 
commercial and military aircraft. 

As a result of its continuous research, Simmonds 


Aerocessories introduces the PACITRON Elec- 
tronic Capacitance Type Fuel Gage. This high- 
precision, low-weight system meets present needs, 
including compensation for jet fuels, and antici- 
pates certain future requirements. 

Conveniently interchangeable units, fewer vacu- 
urn tubes than comparable systems and a tank unit 

standing features. 

The story of PACITROM is told in a 12.page, 
illustrated bulletin, now available upon request. 


SIMMONDS AEROCESSORIES, INC. 

Simmonds Products, Inc. Torrytown, N. Y. 
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Fenwal d ynamic 

fire and over-heat detection 




meets exacting needs 

% of modern aircraft 

iv 


Jet or propeller driven, there’s 
no risk of overheating without 
warning when Fenwal Over-Heat 
Detectors are installed. These 
detectors are constantly, depend- 
ably, accurately on the job. 

Built to withstand the extreme- 
ly high and low temperature 
conditions of modern aircraft, they 
function only when the air tem- 
perature reaches the alarm point. 
No lag. No false alarms. You get 
positive, precise operation at the 
predetermined air temperature 
point only. 


What’s 


e, sensitivity is 


slant. Femval Deleclon eamot be 
and do not hare to be desentitized 
for wirjinff conditions. 

Hermetically sealed, the Fenwal 
Fire and Over-Heat Detectors are 
low in cost, offer no maintenance 
problem, require no bulky panels, 
relays or supervisory instrumenta- 
tion. Easily installed by any com- 
petent mechanic. Single terminal 
allows no errors of connection. 

For complete data on how these 
detectors can be built to meet 
your particular requirements, 
write us direct. Fenwal, Inc., 122 
Pleasant Street, Ashland, Mass. 



Temperature Control Engineers 

THERMOSWITGH® 

Aircraft Fire and Over-Heat Detectors 
Precise, D ynamic Fire Detection 


Among British Planes . . . 





Force. This bolt has the 509 Phillips 
Head to take more driving power. 
Conforms to N.A.S. Specifications in 
all respects. Made of 4140 aircraft 
steel and finished to close tolerance. 
This extra hard bolt (160.000 to 
180.000P.S.I.) is now being used by 
other Aircraft Manufacturers. 
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MORE FOR YOUR MONEY 


-BENDIXSCINFLEX — CONNECTORS 
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\va» such as to call for teaming u[) the 
whole of file traditional aircraft build- 
ing industry. 

► RAl'' Needs— I'or the R.\F, tlie de- 
mand is for more and more jet fight- 
ers, and for the Canberra twin-jet 
bomber. To these is now added the 
four-jet longer-range bomber which 
has been in the de\clopincnt stage for 
more than five years but has not set 
flown. Both A. V. Roe and Handley 
Page have been working on such a 
project, and Mr. Attlee'sannouncemcnf 
that the big bomber has been ordered 
"off the drawing board" suggests that 
both firms will be producing the single 
design selected. 

Meanwhile, tlie Glostcr Meteor S 
jet lighter is already coming off ClostCT 
•isscmbiy lines from components built 
in a large number of Hawker Siddclcv 
Group members’ factories. .-\nd de 
Havilland’s Venom jet fighter, which 
will be replacing the Vampires, has 
now been subcontracted to Bristol 
•\eroplane Co.’s works to speed its de- 

Production of tlie Knglish Pllcctric 
Canberra is already underw.iv at that 
firm’s plant at Preston, and has also 
been undertaken by three other firms: 
\’. Roe. Handles’ Page, and Short 
Bros. Si Harland. 

Id get sufficient .\von engines foi 
the Canberra orders. Rolls-Royce will 
have to open a new factory at Hilling- 
don, Glasgow, and will also' subcontract 
the engine manufacture to Bristol and 
O. Napier & Son. 

The RAF’s night fighter, tlic N.F. 1 ! , 
is already being turned out bv .\rin- 
strong Whitwortli at Cmcntis. 

► Royal Navy I'lect— Vhe Nasy has its 
own turbo-powered fleet coming ulouf, 
too. Botli the \’ickcrs Supcrm.iriiic .At- 
tacker (.straiglit-wing original version, 
adapted with folding wingtips for c.ir- 
n'er-based operations' and the flawkci 
Sea Hawk are in productitin. Nasal 
sersion of tlie de Ilovilland N’enons, 
for both day and night figlifer duties, 
has also been ordered. .And two turbo- 
prop types base now been selected for 
carrier duties: the Fairey 17 anti-sub- 
marine reconnaissance plane, wliicli 
will carry a crew of tliree for long-range 
patrols, and a load of "killer" weapons 
like snnobuoys and depth bombs; and 
the Westland VAATem attack plane, to 
make strikes against both sea and land 
tar?ets. 

Tlic Navy’s air strength was given 
anotlier notential boost wlicn the new 
.Ark Roval was launched in M:iv, lOiO. 
to join its sister-ship, the Kaglc at the 
fitting-nut docks. In October, the .Ad- 
miralh’ disclosed that six new aircraft 
carriers will be joining the fleet hetneen 
then and 197-f— the Fagle being due 
for commissioning this year. 

(Confiiiueel on p. IZii 




Safe, dependable flight 
begins with good maintenance 
...good maintenance begins 
with GreerTest Equipment! 


The Greer Cembinalion Test Machine FVHPA20-TH (shown above) is 

requirements o( practically ail aircraft seivice^nd maintenance tests oT ai? 
lines and aircraft manufacturers. 
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AT 
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TURN 



Among British Planes . . . 



Faiiey 17 





English Electric Canberra B Mk.2 
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Stainless Steels. 


Aircraft manufacturers have fashioned hose clamps, shrouding bands, thermostats, 
baffles and many other parts from this versatile alloy, because Sharon Stainless has 
an extremely high strength-to-weight ratio, high heat resistance, low coefficient of 
expansion, high rust and corrosion resistance, and a constant uniformity unsurpassed 
in the industry. 

For complete data on Sharon Stainless check with the Sharon office in your area. 
They're listed below and in the yellow pages of your phone directory. 



SHAKOIV STEEL COUPOlt AnOX. .. S4awc. 

PISTRICT SALES OfFICSS: Chicago, III,, Cincinnati, O., Clavaland, O., Dayton, O., Detroit, Mich., 

Indianapolis, Ind., Milwaukee, Wis., New York, N. Y., Philadelphia, Penna., Rochester, N, Y., Los Angeles, Calif, 
San Francisco, Calif., Montreal, Qua., Toronto, Ont. 







Make atmosphere a part of your product 



Electro-Seal Hermetic Sealing 


SERIES 13-E 

IWIdlh: I LflAglhi 1 OeiilKi 
2 V». 0»'dll hind! HI.: 2 H'l. Iota 


Increases Usefulness/ Life and 
Freedom from Maintenance of Many 
Types of Electrical Products 


SERIES 14-E 

imil^^ 7 1'.^'. Ovaiall^Ojhid* 2 'A'") 


No molter how efficient ond dependoble your prod- 
uct .. . relay, tronsformer, flosher, timer, omplifier, 
vibrotor or olher electrical device ... it will only 
operote most reliably in "ideal" atmosphere. 

For aircraft use, hermetic sealing guords ogoinst 
foilure caused by varying air pressure and conden* 
satlan. In industry, it provides a safe enclosure In 


hazardous locations and complete protection from 

Let us show you how Electro-Seal Hermetic Seoling 
Service con odd to the fife ond reiiobillty of your 
product by making atmosphere o "built-in" port of 
the product. 


Enclosures con be made up by temporary tools ti 

limited production schedules. We invite you to sent 
complete engineering information ond somples o 
ports to be hermetically sealed. 


Electro-Seal Corporation 

946 LEE STREET • DES PLAINES, ILLINOIS 
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Meanwhile, all of tlie Navy's carriers 
are having their decJcs strengthened to 
take tlie heavier new aircraft, and ex- 
periments are continuing witli flexible 
flight-decks, which might be employed 
in the landing of a flying-boat type of 
aircraft which would also be suitable 
for water landing. This should be in- 
terpreted without difficulty as meaning 
that there is still a future for the Saun- 
ders-Roe jet flying boat fighter, the 
SR.A/1, which has been undergoing 
steady development since it was shelved 
by the R.\K some years back. Moreover, 
the Navy was instrumental in encourag- 
ing Westland .Aircraft to obtain a li- 
cense to manufacture the larger Sikorsky 
S.55 helicopter, which, it is understood, 
will be given extensive anti-submarine 
and air-sca-re.scue duties. 

► Civil Airliners' Parade— The concen- 
tration on rescarcli and dewlopment 
during these past fi\’e postwar years has 
borne its ripest fruit in the civil air- 
craft field, where the de llasilland 
Comet four-jet airliner, and tlie \'ickets 
Viscount four-tiirbonrop transport 
shine as brightly in tne firmament as 
any .American h’pe. Both are in pro- 
duction for British operators, and may 
possibly break into the .American scene 
at an early date, as welt as hold for 
British aircraft its traditional export 
markets in South Africa. .Australia, and 
Canada. 

Britain's two nationaliaed airline cor- 

E orations made steady progress toward 
lack-ink operations, which can be ex- 
plained partly by their acquisition of 
more modem and more economical 
postwar aircraft (in the case of BO.AC. 
espcdallv). and partly by the ruthless 
application of good-management to an 
nier-staffed organization. 


The Sun Never Sets 
On British Jets 

Two-thirds of the world’s major air 
forces are now said to be equipped with 
British jet aircraft. This is one result 
of England's intensive export drive. 

Hie attack of the Britisli aircraft in- 
dustry on export markets has shown 
increasing results since the end of 
World Avar II. In 1950 they totaled 
S98 million; in 1946 they had been 
only about $40.5 million, 'rotal exports 
since the war come to 5564 million, 

Militarv aircraft have accounted for 
a great part of Great Britain’s exports 
in this period, Tliese have gone to 
British Commonwealth of Nations cus- 
tomers, Western Union nations and 
other allies throughout the world. 

Additional export revenue is derived 
from licensing agreements. Eleven dif- 
ferent foreign nations now hold a total 
of 24 British licenses to manufacture 
British planes and engines. 


KOLLSMAH 


PRECISION 
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France 

Industry Reorganization Pays 

Five military airplanes in production, witli several 
hundred on order and output climbing rapidly. 


By Boyd France 
fMcGraw-Hi/1 World News} 
Paris— France has begun to rebuild a 
fighting air force after ten years of 
aeronautical stagnation. 

The hard-headed French Five-Year 
Plan for the total rcoiganization of 


the aviation industry and the air force 
(Aviation Week, Feb. 27, 1950) was 
approved integrally by the French Na- 
tional Assembly in August, 1950 and 
has made a good takeon. 

► The Production— Five military air- 
craft already are in production. They 
are; the M6 -150 Ouragan, powered by 



a French-built None; the Vampire 5 
built under license at the Marignanc 
plant of the Sud Est company, and 
powered witli a Goblin turbojet; the 
MD 315 light cargo plane; the SIPA 
111 and 112 traiirers; and the Moiane 
Saulnier MS 732 trainer. 

Twelve MD 450s ace slated to be in 
active service by the end of this year. 
One hundred and fifty more have been 
ordered and will begin coming off the 
assembly lines at the rate of 40 per 
month early next year. An order for an- 
other 150 Ouragans probably will be 

A batch of 224 Vampires powered 
with Goblins imported from Britain 
will begin coming off the assembly lines 
this year. Another 210 Vampires pow- 
ered by French Nenes have been or- 
dered. 

MD 315s now are being built at the 
rate of six per month; 295 have been 
ordered. A total of 1 00 SlPAs has been 
ordered. Finally, 15 MS 732s are un- 
der construction. 

The above figures may not sound 
very impressive alongside U. S. produc- 
tion statistics. But they are infinitely 
better than figures a year ago when 
French military airframe production 
totaled exactly zero aside from proto- 
types. And it takes time to set up mass 
production assembly lines starting from 
scratch . 

But the explosion of the Far Eastern 
crisis has posed in a more brutal form 
the old question— will France be able 
to produce enough air protection in 
time? 

► Time Running Out— Because the 
Five-Year Plan was designed to build an 
air force capable of carrying out the 
military mission confided to France 
before Korea by the Brussels and At- 
lantic Pact strategists, it assumed a 
minimum of two years of peace in 
which to lay the groundwork of the 

It called for only 25 Continental 
French fighter groups by 1953: only 41 
by 1955. That equals 10.100 metric 
tons worth of aircraft for the air force 
and 4300 metric tons for the Naval Air 
Force by the latter date. (France now 
could put info the air only 1 5 motley 
combat groups of which only 20 squad- 
rons are equipped with Vampires— two 
of them with Vampires made in 
France.) 

Korea and the undeclared China war 
obviously have thrown this timetable 
off- It will be up to General Eisen- 
hower and his staff to spell out what 
the necessary speed-up will mean in 
tenns of French air power. 

French airmen think the problem is 
largely a quantitative one. They be- 
lieve that the types of airplanes sched- 
uled to be delivered under the Five- 
Year Plan are those needed to do the 
(Continued on page 132) 
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Temperature control has kept 
pace with development of 
higher aircraft speeds — split 
second timing, plus Vapor's 
Smooth Pulse Modulation is the 
only way of achieving max- 
imum stability and most posi- 
tive, accurate control with min- 
imum stress on working parts 
at today's sub-sonic to super- 
sonic speeds. 




As the leading supplier of heating and temperature control equipment for the ■ 
transportation industry, Vapor maintains the latest manufacturing methods in its I 
Chicago, Illinois factory— has strategically located engineering offices throughout ^ 
the United Stales. Each office is staffed by competent sales engineers with many '''■ 
years experience in the application and design of temperature control equipment 
for transportation vehicles. w 


VAPOR HEATING Corporation BO E. JACKSON BLVD., CHICAGO 4, ILL. 



VAPOR HEAIIOG Corporation 

AIRCRAFT TEMPERATURE CONTROL 


CONTROLS TAILOR-MADE TO MEET SPECIFIC REQUIREMENTS... 


. . . From the low cost, complete simplicity of Vapor’s boslc Mercury Tube thermostat 
temperature control system to the most accurate, lightest weight, fostest compensoting 
Efectronie System — Vapor engineering offers o complete range of control systems, each 
applying the advancement of Smooth Pulse Modulotion through current applied inter- 
mittently to the actuator. The anticipating action (completing and interrupting the 
contact circuit) results in Smooth Pulse Modulation. 






#24000 


^ They're Small, Compact 
M They're Lightweight 
e\ They're Dependable 

• Imnilkt type pump, designed, 
and Alls tlse need, for a submerged 
fuel boost pump for smaller 
Aircraft and Hdieopters. 

PLAF0KM4NCE CN4A4CrfAf5riCS 


" Moftofocfvrers of Aircraft 

Hydraufic Confrof Equipment 


uiily ait jubs France is capable of tak- 
ing on right iiow-dcfense af ['’rencli 
skies against enemy bombers, and 
tactical support of allied ground forces- 

They admit that Winpires and 
Ouragjns couldn't stop fast jet-pro- 
pciled bombers. But tbey don’t expect 
tbc lliitsians to liave enmigli sucli 
bombers to count for much. And the 
proposed French Air b'circe interceptors 
could bring down tlic Russian iniitn- 
tioii of the B-29, 

Therefore the real questions are ho« 
many mote planes, bow much sooner, 
will the I'tench Air I'orcc need, within 
the Atlantic Pact framework, to keep 
pace with the accelerated Communist 
mcTiace, and bow many more can it 
get? These won’t be easy questions to 

► The Financial Problem— Any call for 
more planes faster will mean wring- 
ing more francs from a reluctant Na- 
tional Assembly anti from tlic hartl- 
jiressetl minority of l'’renclimcn who 
don’t evade their taxes. It's a sure thing, 
in any case, that the h rencli will need 
substantial additional U. S. financial 
assistance if they are to expand their 
present air program. 

French airmen spell out the finan- 
cial problem tliis way; 'I'he French 
budget provides about 200 billion 
francs for the air force tiii.s year, com- 
pared to tlic equivalent of al»ut 6000 
billion which the US.\F can spend and 
lOO Isillion wliich tlic RAF luis to draw 

Tbc Froneb figure is about one- 
thirtieth of tbc American sum. But 
nhen one considers that the rickety and 
unjust French fiscal system makes pos- 
sible about 10 percent tax evasion bv 
official admission; that French national 
productivitv is only about one-fomth 
that of the II. S.. and that the country 
is just amvalescing from the near 
bankruptcy caused bv IVorld War II. 
the two air force budgets become com- 
parable in tenns of national effort. 

The limit of effective taxabilits'. in 
other words, has just about been 
reached, without :i thoroughgoing over- 
haul of the entire fi.scal system. 

Also, the French Air Force program, 
as its authors see it. adds up to a heav- 
ier burden upon the French economy 
in proportion to its ability to pay than 
lliat being made by any of the other 
Atlantic Pact powers in the aviah’on 
field. 

Air posver targets of the other allies 
should be raised before nesv increases 
are Imposed on the French, airmen 
here think, 

Tliis tough problem will take manv 
months of Allied conferences to thrash 
out. Meanwhile, the French aviation 
industry and air force are driving ahead 
full speed with their pre-Korean blue- 
print for rebuilding French air power. 

► Missions— To be fairlv assessed. 
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That is why air force and airlines turn with one accord to one source 

— Airquipmeiit— for resolution of every problem on the ground... 
from cargo handling to hangar service. They know that Airijuipment means service 
—accessories that last longer with less maintenance because they’re 
engineered by men who know operational problems from personal experience. 

And they knosv that Airquipment means versatility— specialized aeronautieal 
equipment such as Aeioramps and AerostnndsJ cranes and slings; engine, empennage, 
fuselage and whig covers; racks and jacks; radar reflectors; trucks and carts; 
tow bars and wheel chocks; and sheet metal cases. 

Airquipment welcomes the challenge of air power problems— in any phase 
of airframe and accessory manufacture, aircraft and engine maintenance. 

military and commercial operations, and commercial 
movement of passengers and cargo. 


Contractors to the Armed Forces 


--4V(\c\ ulp nv4 nt“ 

COMPANY 


A SUSSIDIARy OF LOCKHEED AIRCRAFT CORPORATION 
’• BURBANK* CALIFORNIA ACabla Addreu: "AIRQUIP“ 


9B30 ONTARIO 


Give us your PROBLEMS 

Designers and manufa<turers of cus- 
tom engineered fuel components. 

Cflupl.f ALLEN AIRCRAFT PRODUCTS, INC.— 

try, stand ready to cooperate in dereloping 
parts for your special requirements — or 
manufacturing to your specifications. 
ALLEN’S experienced design and produc- 
have made the name, 

! of hii;h quality products 



^^ALLEN 

AIRCRAFT PRODUCTS, INC. 


this must be looked at against Uie 
background of the military mission in 
Europe assigned to the French Air 
Force within the Atlantic Alliance. 

The mission is a dual one: 

• First, tire Fighter Command has 
been given tire job of defending French 
airspace against enemy bombers, para- 
troop carriers, military transports, and 
their escorts. It also ^as the responsi- 
bility for weaving and manning the 
radar warning network along the north- 
eastern defense perimeter to the Swiss 

• Second, the Tactical Ait Force will 
be responsible for helping to support 
Allied ground forces wherever it may 
be needed. 

► The Planes— The Five-Year Program 
calls for the following planes to carry 
out these missions: 

The Fighter Command now has 20 
squadrons of Goblin-powered Vampire 
5 jets, all but two squadrons of which 
have been imported from Britain. It 
has another 25 squadrons of miscella- 
neous World War II type fighters. As 
mentioned, a fleet of ^24 more Vam- 
pires is being built under license in 
France to be powered with Goblins 
imported from Britain, and an order 
is slated to be placed soon for 210 more 
Vampires modified so that they can be 
fitted with Nenes made in France un- 
der license by Hi.spano Suiea. 



Scorpions Hatch Faster! 

Manufacturing ingenuity at Northrop 
results in consistent high pi 
marks. The Scorpion F-89, 

Air Force all-weather ini 
fast and deadly— with e! 


Northrop 

/ A-\ Pioneer 


134 


AVIATION WEEK, F« 


26, 1951 


Modifying the Vampire to take the 
Nene jet turned out to be a knotty 
technical job involving redesigning the 
air intakes. But recent flight tests 
showed that the modified Vampire has 
a considerably better rate of climb, a 
much higher top-speed in level flight, 
and a slightly longer range. It also is 
fitted with an ejectabie cockpit, unlike 
the earlier version. 

The MD 450 Ouragans are due to 
start coming off the assembly lines 
early next year. The reason for order- 
ing only 500 is that the Ouragan is 
destined to be the first of a big family 
of fighters; it is hoped that the im- 
proved versions will be coming up to 
take the place of the MD 450 soon. 

The second version of the Ouragan 
—the MD 452. called the "mystery 
ship’’— is due to begin flight tests early 
in March. Specifications still are under 
wraps, but it has a sharply swepfback, 
ultra-thin wing, and. unlike the MD 
450, is a two-seater. 

TTie first few MD 452s will be pow- 
ered with British Tav jets— the British 
counterpart of the f48. l^ter, it is 
hoped mat the Tay will be replaced by 
the French axial flow turbojet Atar, 
made by S.N.E.C.M.A., the French 
nationalized airplane engine company. 

The Atar now is delivering in tests 
an average of 6000 lb. thrust, accord- 
ing to the French Air Ministry. It’s ex- 



"iv/zo'P BE mum 

TO BOTHER WITH SUCH 
A SMALL STEEL ORDER ?" 

"U. S. STEEL SUPPLY! 
THEY'VE ALWAYS BEEN 
INTERESTED !N SMALL 
BUYERS AS WELL AS LARGE." 



UNITED STATES STEEL SUPPLY COMPANY 




THEY MEET ^ 

AIRCRAFT’S MOST RIGID SPECS! 

Tkernto Electric 

THERMOCOUPLES and ACCESSORIES 



To Fulfill Aircraft's demand For accurate 
temperature measuring devices, we incorporate 
Practicai Design— Careful Selectian of Thermo- 
couple Materials— Precise Manufacturing Meth- 
ods, and— Rigid Inspection in the production of 
all pyrometric equipment. 

These products are made for all types of 
Turbo-Engines, Reciprocating Engines and Air- 
craft Uses. They include "AN" and Standard 
Type Thermocouples, Quick Coupling Connec- 
tors ond Panels having plugs and jacks of ther- 
mocouple material. Thermocouple Lead Wire in 
oli standard calibrations. Indicating Pyrometers 






For occurate, dependable aircraft temperature measuring equipment 
—Specify Thermo Electric and be assured of reliability. 

SEND FOR CATALOG SECTION 12-C 



pected tu pass the 6500 mark soon and 
will be considered ready for service tests 
when it does. lays and Atars will be 
delivered to combat units for compara- 
tive tests in MD -f52s early next year 
if all goes well. 

► Night Fighter Needed— Two night 
fighters— a light one and a heavy one— 
also will be ordered for the Fighter 
Command under the Five-Year Plan. 

Odds arc the first will be the de 
Havilland Venom built under license 
in France. This choice is likely because 
die fact that the French and British 
navies have adopted the earner-based 
version of this plane would lead to con- 
siderable reduction in maintenance 

■file Frencli .\ir Force plans to liave 
about 200 Venoins in service by 1955. 
But it desperately needs some night 
fifhters-any kind of night fighters— 
tight noiv. 'llie French have asked for 
sume night fighters either from Britain 
or the U. S, to plug the gap in their 
line-up while they're waiting for their 
own to be made. They'd be glad to 
get even World War II types for lack 
of anything hotter. 

Hopes ate high that the new SE 2420 
will play the part of the heavy night 
fighter. First prototype of this plane 
is slated to fly before the end or this 
year. A prototype of an earlier version, 
the SE 2410, lias flown about 20 test 
flights satisfactorily— although flights 
so far have been at relatively low speeds. 

Specifications of both planes are top 
secret. All that is known is that the SE 
2420 will bo a 15-ton ship, with swept- 
back wings, a top speed of approxi- 
mately Niach .9, a rate of climb of 
roughly 7900 fpm. It will be heavily 
.irnied and armored; be powered by two 
Nenes, 'fays, or .\tars. 

How many of these planes will be 
built if tlic prototype performs sariv- 
factorily will depend upon how mucli 
U. S. help in money and equipment is 
forthcoming, since it will be a very ex- 
pensive ship to build. In any case, it 
couldn't be delivered to combat units 
in under tliree years. 

The Fighter Command will depend 
on MD 450s equipped with special 
photographic apparatus for its recon- 
naissance, plus some special U. S. recon- 
naissance planes which it has been 
promised. WTiat tyjics the latter will 
be hasn't been decided. 

► Ground Support— The Tactical .\ir 
Force would ha\e to depend upon 
Vampires and Ouragans for ground at- 
tack missions should war break out 
within the next sue months. But it is 
due to receive 100 F-84s within the 
next couple of months under MD.^P. 
specialized for ground attack missions. 

The Tactical Ait Force, however, is 
counting on developing two good 
French ground attack planes for the 
future. One will be a special version of 
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FOR SCIENTIFIC CLEANIHC IN 
AIRCRAFT MANUFACTURE... 
MAINTENANCE . . . OVERHAUL 


Kelice offers parented products and tested cleaning 
and processing methi^s . . . with Kelice pH Con- 
trol, Kelite Flow Sheets, and ocher aids to depend- 
able, economical results. 
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the .\1D -152. The other will be a new 
plane, the Breguet 960. 

The first prototype of this ship is due 
to fly within the next ttiree montlis. 
It originally was intended for carrier 
operations, but it has been converted to 
a ground attack fighter. Specifications 
still haven't been revealed, and it is 
almost impossible to estimate its per- 
fonnance at this stage. However, it will 
have a turboprop engine in the nose 
for cruising and reconnaissance, and a 
Nene in the tail for attack- 

► Thc Trainers— On the training side, 
the Air Force now is using SlPAs for 
b^inning trainers, as they come off the 
assembly line; Morane Sauinier 472s, of 
which the Air Force has 500, as inter- 
mediate trainers; and Lockheed FSOs 
and T-53s which soon will be given to 
France, as advanced trainers, "nie 240- 
hp, Moratre Sauinier 730 will be put 
into mass production in the near future; 
it is designed to replace the SIPAs 
eventually. 

For the future, the Air Force is push- 
ing the development of a speei^ly-de- 
signed training jet to be made by 
Fouga and powered by a specially de- 
signed jet engine being develops by 
Turbomeca. This may be the successor 
to Turbomeca's dual-flow Aspin jet 
which recently completed initial tests. 
But this plane won’t be ready for pro- 
duction for at least another two years. 

► The Transports— Two medium trans- 
ports are being developed for the Air 
Force. One is the N2500 which just 
finished exhaustive tests fitted with 
British Hercules engines. One hundred 
and sixty of these planes are to be or- 
dered; production should get rolling 
within t'he next few months; first deliv- 
eries are scheduled for mid-1952. 

The N2500 somewhat resembles the 
Fairchild Packet. It performs excel- 
lently, carrying four tons 1000 miles at 
an average speed of 230 mph. The 
RAF is reported to be considering 
manufacturing the plane under license, 
and some French airmen hope even the 
USAF may eventually take an interest 

The second transport being pushed 
will be a larger military version of the 
Hurel Dubois HD 10. This small ex- 
perimental prototype has performed 
remarkably during tests. Its military 
successor will be a two-engine plane 
with rouglrly the same carrying ca- 
pacity as ttie'Dakota. But its ultra-high 
aspect ratio wing should make it pos- 
sible to equal or better the Dakota’s 
performance using 700-hp. engines in- 
stead of IlOO-hp. engines. And landing 
and takeoff runs are expected to be cut 
to less than 800 ft. The French believe 
flie Hurel Dubois will be an ideal as- 
sault troop canier. Two military proto- 
types are under construch’on. 

► The Ramjets— In the experimental 
field, the French Air Force is pushing 
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WHAT’S DOING IN DALLAS 


Dallas Builds Own Air Power Role 

Aviation leadership is taken by city in strategic, industrially 
booming Southwest region. Aggressiveness seen in tremendous 


Dallas growth in air transport, 

■ l>eep in ihe U. S. heartland, under a 
brilliant fi>lng sky, Dallas is becomiug an 
Eur center of n.itional interest. 

D.tlW role is all-round: Air transport, 
both airline and private; cargo; manufac- 
turing; servicing, overhaul, modification, 
etc.; plane and parts sales; flight and 
ground training. 

Air-minded Dalhts leads in the air- 
minded Southwest (remember. Tex;is is the 
Air Force’s le-.tding training ground). 

■ Thanks to the city's gcograpliic.'tl posi- 
tion. D.allas is a strategic air junction point 
for the U. S. and the hemisphere. At Dal- 
las, you are at the nerve center of an air 
network linking East and West Coasts, 



manufacturing, and servicing. 

striking directly at points like Chicago 
norili or Mexico City (or Buenos Aires) 

You can be consideting n question one 
night in Dallas, board an American Air- 
lines plane, and fly non-stop to Washing- 
ton, D, C., being on hand in time for 
breakfast and office openings at 9 a. m. 

Dallas-based Braniff, an international 
airline, connects Dallas north with Chicago 
(3 hrs. 5 min-), while its *'El Conquista- 
dor" DC-6s also carry you south to Btaril, 
Argentina, Peru, Panama, etc, (Dallas- 
Me.\ico City via American Airlines. 3 hrs. 

So it goes. Beautiful non-slop schedules 
lead to the West Coast. Leave Dallas, say, 
9;20 am., arrive Los Angeles 12:55 p.m.. 
in time fur lunch. 

■ Business vulumc backs up these Dallas 
Sights. Item; By latest count, Dallas ranks 
Erst in the U. S- in airline passengers 
(enplaning) per capita. More passengers 
take off at Dallas than at such large cities 
os Houston and New Orleans combined. 

Last month, 49,878 pussonger.s boarded 
planes at Dallas’ Love Field airport, 47,384 
got off- The airport has 112 scheduled dc- 
piulures daily. As of 1950 figures, Love 
Field was the nation’s seventh ranking air- 
port In point of traffic. 

Take a look at how Dallas ( a city known 
for its quick pace) uses the air for moving 
goods: In 1949, total air freight at Dallas 
was 5,135.3 tons, far and away the largest 
figure in the Southwest. Slick Airways, the 
nation's largest all-freight line, has a South- 
west terminal at Dallas. 

■ Consider private fiying. Dallas County 
r;inks third nationally in ownership of 
planes ( led only by Los Angeles County 
and Cook County [Chicago])- 

Surrounding Dallas, inside the melropoli- 
tain area, tire eight private airports in 
operation. 


Winging into Dallas, personal and com- 
pany planes from all 48 states. Alaska. 
Canada, aad Latin America stop at South- 
west Airmotive Co. on Love Field, whose 
growth typifies die Dallas aviation story. 

Today, Southwest Airmotive is said to 
do die country's largest volume of mainte- 
nance on executive-type aircraft. It’s the 
Southwest's largest distributor of factory'- 
new ports. SAC is also swinging into mili- 
tary work. 

■ Names like Chance Vought Aircraft, 
TEMCO (See thumbnail sketch, this page), 
and Luscombe indicate the manufacturing 
acUvIty, Chance Vought (building Navy 
Corsairs aod jet Cudiisscs) is now working 
some fi.UOU employees on a constantly 
rising employment curve. 

Widiin 40 miles of Dallas, too, the 
B-36s arc being built (some 23,000 people 
employed at Consolidated Vultec). Com- 
bined uviatiou payroll for Dallas and the 
adjoining metropolitan area is doubtless 
well over $100,000,000 a year. 

■ Joining the Dallas parade, Pioneer Air 
Lines, a regional operation, moved to the 
city in 1930. This line's president, Kubert 
J. Smith, is on leave in Washington as 
vice chairman of the NaUonal Security 
Resources Board. 

Flight Magazine, published in Dallas, 
surveys the aviation scene from diis Soudi- 
west vantage point Its publisher, George 
Haddaway, is a prime mover in the cause 
of dvil fiyiog. As chairman of the national 
Aviation Development Advisory Commit- 
tee, this Dallas man is aedvely pursuing 
the ptoposidon that private flying must be 
preserved through any emergency as a 
potential "non-military, non-airline airlift.” 

As a footnote to Dallas’ air-mindedness 
is its role as a soaring center, The National 
Soaring Contest was held at Dallas lost 
summer; president of the Soaring Society 
of America is a Dallas man (Jon O. Carsey). 

DALLAS BRIEFS 

The New York Metropolitan Opera will 
be in Dallas for its annual season April 27, 
23, and 29. 


TEMCO (Thumbnail ikateh of a Potior oirerolt indufryi 

a, i.,i4n„ Cmo things as making popcorn ma- 

BiyMonSMg chines, fam. tractors, and Coc:t-Cola truck 

TEMCO. born of an idea after World conversion, and build- 

War II, is presently employing 4,000 peo- . ,,j s>vift, to the more serious 

pie in Dallas on two types of miUtary work- „,o|,iiij^,ion t.-isks. 

These are; Complete cycle recondition- po^ay's scene is reminiscent of the days 
ing of C-54 transports (as in the Berlin att- American employed 40,000 

lift)^ and subcontracts on the Air Force scorkets at the 1944 peak. This Dallas 
B-47 and Navy P-2V5. plant, with locally recruited help, achieved 

Since 1946, Robert McCulloch and H. L. industrywide records for production 
Howard have succeeded in doing what elficicncy- 

they'd been told couldn’t be done. That Under TEMCO management now is the 
was operate in peacelime the vast Plant A reorganized Luscombe Airplane Corp. at 
(1,200,000 sq. ft.) of North American Garland, Tex-, just outside Dallas. Here, 
Aviation’s wartime facility. ptoduebon on the Silvaire personal plane 

Now, Texas Engineering 6i Manufactur- has given way to subcontr.ict work on 
ing Co. (TEMCO's full name) has switched B-36s. About 250 people are at work. 


Dallas is served by three television 


Dallas' Theater *41 (successively Theater 
’47, '48, '49 and *50) is one of the talked 
of dtojnatic projects in the country. 


Southzvest Airmotive Coi 



Dallas Chamber of Commerce 
Dept. A — Dallas 2, Texas 
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YES, AND EVEN UNDER THE SEA 



The Analogue Computer hos long held o high place in Arma's work in such spe- 
cialized fields OS autamatic gun-lnying and torpedo-dota computing for the U.S. 
Navy. Its present wider applicotion ta the needs of the other Services stems largely 
from accelerated post-war engineering at Atmo, which resulted in minioturizing its 
components and at the some time moking them interchangeable and more accurate. 


By this Arma development, the Analogue Computer has reoched a new level of 
importance as a contributing factor in the high accuracy of American arms. It is 
typical of many things developed by Arma engineers ro aid in making America 
safe against those who wish to destroy it. 




ARMA CORPORATION 


SUBSIDIARY OF AMERICAN BOSCH CORPORATION 


PRINCIPAL PRODUCTS 


the Leduc ranijet hard. Inventor Rene 
Leduc has been awarded a 500-million 
franc subsidy by the air force this year 
to speed development of the plane, 
hrench airmen are convinced that the 
ramjet holds the secret of practical su- 
personic Bight under 80,000 ft. 

Lcduc’s second prototype is slated 
to fly within a month. It is equipped 
with tsvo small auxiliary turbojets un- 
der the v.-ing tips for takeoff and for 
landing approach. 

Design of the third Leduc ranijet 
are well advanced, it is to be a genuine 
supersonic aircraft. Trench officials esti- 
mate that it will have a rate of climb 
of more than 19,600 fpm. 

The air force hope.s that tlic Leduc 
supcr.sonic version will be in mass pro- 
duction by 1954. I'Acntiially, it is 
lioped that all Trench interceptor 
lighter units svill be equipped with 
l.educ ramjets. 

► The Summing-Up— That’s the list of 
planes the l■'re^ch Air T'orce has to 
work with. The T'ivc-Year Plan calls 
fora total of 25 combat groups or about 
1500 planes bv early 1953. Roiigblv 
300 o( these will be MD -I50.S; 50 wifi 
be MD 452s; and the rest will be Vam- 
pires with a .sprinkling of l'-84s and 
F-80s. About 30(1 of the Vampires 
will be fitted with Goblins; the rest 
with Nenes. 

In addition, the fleet of militare 
transports is slated to total 500—300 
MD 31 5s and about 200 N 2500s— and 
the air force «-ill have about '700 train- 
ers of all types by 1953. 

T1;e French Nasal .Air Force by the 
same date is scliedulcd to have 10 
squaaron.s ot latncastcr .inti-submarine 
patrol planes and 12 squadrons of car- 
rier based A'enoms. 

The air force expects tlic r.idar warn- 
ing system along the northeastern de- 
fense perimeter to be in place by the 
end of tliis year. The whole of nietro- 
politan T'raiiM is slated to be blanketed 
by .1 defensise radar network by 1955. 

Air force manpower, nieanwhilo. is 
due to climl) from 70,000 nosv to 

95.000 bv tltc end of tins year and to 

120.000 in 1953. 

By the end of this year tlie air force 
expects to have 11 squadrons nf Vam- 
pires and six squadrons of F-84s ready. 

Side bv side witli these iiicrea.ses in 
combat strength the Five-Year Plan 
calls for building the ncccssarx- airstrips; 
organizing the adilitinnal technical 
.sersices; .strensthening the re.scrvc 
corps: streamlining and expanding train- 
ing facilitic.s for officers and men and 
so forth ncccs.sar\- to keep the squad- 
rons flying. A lot of groundwork alrcads- 
ha.s been done in these directions. 

That's the outline of where the 
French .Air Force stands today and of 
the line of dcvcln|jmcnt it plans to 
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Aviation’s Standard Material for 
Transparent Enclosures and Windows 





The use of Plexiglas on military and 
commercial planes is a long-standing 
practice in the aviation industry. For 
more than ten years the optical clarity, 
light weight, toughness, and formability 
of this acrylic plastic have maintained 
the position of Plexiglas as the stand- 
ard material for transparent enclosures 
and windows. 

For the nation’s newest planes, 
Plexiglas is still the standard trans- 
parent material. Plexiglas II, for 
example— notable for its superior heat 
resistance and good stress-solvent 
craze resistance— meets the rigorous 


PlEXICLAS I 



specifications of today’s high speed, high 
altitude aircraft. And for the elevated 
service requirements of planes of the 
future, Rohm & Haas laboratories are ' 

working to raise the standards of 
transparent plastics to even higher levels. -,-i 

Our laboratories and service depart- 
ments, with their years of experience in y."' 

working with plane manufacturers, are 
ready to assist you on technical problems 
in the aviation applications of Plexiglas. 

Complete details on properties and 
methods of handling are contained 
in our Design and Fabrication Manual 
— yours on request, 

CHEMIUIS 1^ FOX INSUSni’l 


ROHIH V HAAS 

COMPANY 

WASHINGTON SOUARE, PHILADELPHIA 5, PA. 









StOecC^DMr. 

PiASTICS COMPA^NY 

announces 

additional facilities in 

YOUNGSTOWN, OHIO 


TO SERVE with more speed ond efficiency its current customers and 
the continuolly expanding needs of Eastern and Middle Western In- 
dustries, SWEDLOW PLASTICS CO. has now added a mid-western 
plant, as complete and modern in equipment and facilities as its West 
Coast plants. 

Swedlow Plastics Co. facilities are devoted exclusively to manu- 
facturing continuous low-pressure laminates and fuel cell backing, in 
accordance with applicable Air Force, Navy and custom specifications, 
and custom fabrication of sheet plastics, specializing in aircroft appli- 
cations ond a wide voriety of other industrial needs. 


I iS Malt Averu 
■'•4 Argeies 2' - - 


• \ district Boulevai .i 

Lc-s Angeles C-iiTcrnia 
2 Horve. Mer.ction Road 
•j'^gsrown. Ofiio 





'I 
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lOS ANGELES, CALIFORNIA > YOUNGSTOWN, OHIO 


Coiuida I 

Lion’s Share 

RCAF will get major 
slice of Dominion’s de- 
fense budget. 

Toronto— Royal Canadian Air Force 
will get the lion's share of Canada’s 
jii-bi!lion defense budget for the next 
three years, according to Defense Min- 
ister Brooke Claxton. 

RCAF will be boosted from its cur- 
rent strength of 18,000 ofEcers and men 
to nearly double that figure, and will 
have 40 regular and reserve squadrons 
with more than 3000 airplanes addi- 
tional to those now available to the 
air force. 

With the RCAF plans now on the 
books, Canada will become the third 
ranking air power in the free world, 
prot^bly the second ranking air training 
nation. 

Of the 21 squadrons to be activated, 
all but one will be regular force, most 
will be fighter squadrons of 25 jet planes 
each. 

Current strength of the RCAF is 
placed at 8 regular and 1 1 reserve squad- 
rons. Regulars are made up of 3 fighter, 

3 transport, 1 reconnaissance and 1 anti- 
submarine squadron. Reserve squadrons 
are mostly fighters. 

It is planned to send an air division 
of 11 squadrons to Europe, with two 
fighter squadrons being sent immedi- 
ately to join the one now overseas in an 

Overseas squadrons eventually will be 
equipped with F-86E Sabre and CF-100 
Canuck jet fightea both now being 
huUt in Canada. 

^Coordinated Plans— These Canadian 
developments will he tied in closely 
with coordinated U. S.-Canadian plan- 
ning tor air defense of the continent, 
and with the overall air power needs of 
the North Atlantic Treaty Organiza- 

Canada last year set aside S300 mil- 
lion for aid in equipment and training 
for NATO countries. This has included 
equipping a Netherlands army division, 
as well as equipment for other countries. 

In training at Canadian airfields at 
present are airmen of Belgium, Neth- 
erlands, Italy, France and Norway, and 
British airmen are expected to arrive 
in Canada for training in the very near 

This follows the pattern of the Com- 
monwealth Air Training Plan of World 
War If. when trainees came to Canada 
from all parts of the British Common- 
wealth and Empire. Army ofEcers from 
all parts of the NATO nations and the 
(Confimted on page 147) 



Smith-Morris makes unusual high temperature ports for get and recipro- 
cating engines. They process the exhoust bellows obove complete, at 


war speed, with aircraft precision 


NEW AND NEEDED: 

Retractable Screen for Jets 





quality . . . May we help you? 
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ENGINEERS 

wanted at once 
for 

LONG-RANGE MILITARY 
AIRCRAFT PROGRAM 

by 

NORTH AMERICAN 
AVIATION, INC. 

Los Angeles. California 


Unusual opporrunities for Aerody- 
nomicists. Stress Engineers, Air- 
craft Designers and Droffsmen, 
and specialists in all phases of 
aircraft engineering, Engineering 
skills other then aircraft may be 
adaptoble through paid training 
program. Also openings for 

Recent Engineering College 
and Technological Graduates 


Long-range military program of- 
fers fine chance for establishing 
career in aircraft while aiding de- 
fense effort. Transportation to 
California and established training 
time. Salaries commensurate with 
experience ond ability. 


Please include summary of 
education and experience 
in reply to: 

Engineering Personnel Office 
SECTION 3 

NORTH AMERICAN 
AVIATION, INC. 

Ids Angeles Iniemational Airjiort 
Los Angeles 45, Calif. 



Dependable Deliveries of your 
Aircraft Tubing Requirements. 
Let us send you a list of near- 
by stocks — just write, phone 

SERVICE STEEL COMPANY 


^SERVICE STEEL CO. 

AIRCRAFT TUBING 


SfAINtESS Tusma 



spetializing in 
flight-proven AIRCRAFT 
FINISHES 


RANDOLPH 

PRODUCTS COMPANY 
CARLSTADT.NEW JERSEY 




DOPES • LACQUERS • ENAMELS • THINNERS 
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Among Important Foreign Planes . . . 
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Birdmeii*;l Perch 


b«. t broken wire cm turn it into nothing more than a shiny 
pile of junk! Check every inch of electrical wiring on yout 
ship rtgulariy! 


We've gel our candidate for World's No. 1 Optimist! 


P-S-S-T, FERDIE, THE SCRIPT! 


He's the guy who figures his plane's electrical system will 
take care of itself. Yes sir— that joker will spend all day Satur- 
day polishing up his paint job. but forget all about the fine- 
gauge wires that carry the juice from the battery or geneiator! 




True, exposed wiring is usually insulated 

does bieak and does short! Beyond the 
usual dangers of fire from a short circuit, 
a broken wire can kill your prop deader 
than a hetting! 

Naturally, you don’t want circuit failure 
in the air. The only answer is to learn 
proper circuit maintenance and practice it 
... on the ground! 

A shiny ship is one thing— but temem- 


md birly dura- 
st you can get, 


Aviation Oil — Series D — and no mistake! It's the finest 
detergent dispersant oil for horiaoncally opposed engines 



AVIATION PRODUCTS 


To wit, Gulfpride Aviation Oil — Series 
D — is the only aviation oil put through 
Gulf’s exclusive Alchlot process to remove 
extra carbon and sludge formers! 

Get hep and get engine-happy! Use 
Gulfpride Aviation Oil-Series D— exclu- 
sively and increase chose periods between 
overhauls up to 100%. 
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British Commonwealth are also known 
to be taking training in Canada. 

'Ihe ait training program will be 
capable of turning out SOUO aii-ciew for 
Canada and ouiet North Atlantic 
Trea^ nations, and will cost in 1951 
$64.5 million. 

^ Radar Chain— Coordinated plans for 
air defense of the continent, also an- 
nounced by Mr. Claxton, would link 
American and Canadian radar chains 
together. The radar system being used 
has been only recently developed. 

Meanwhile, RCAF is equipped with 
mobile radar, and Vampire and Mus- 
tang fighter planes. A special airborne 
Canadian brigade has been formed to 
offset the possibility of an enemy land- 
ing paratroops or seizing a Canadian air- 
field. This brigade was operating in 
connection with the 82nd Airborne Di- 
vision in the United States. 

► Production Resources— Canada is ex- 
pected to build for Great Britain about 
400 F-86 Sabre jet fighters, with Great 
Britain to supply the engines. Canadian 
orders for these planes now are under- 
stood to total 400. Planes will use 
American engines until Canadian pro- 
duction of its own Orenda engine gets 
underway. The United States is ex- 
pected to purchase a number of single- 
engine Beaver freighter-reconnaissance 
planes developed since World War II 
in Canada- There have been some 
hints that Canada may even begin to 
build the British Canberra twin-engined 
jet bomber. 

Since Apr. 1, 1950, the Canadian 
government has ordered aircraft totaling 
$550,494,153. Typical costs of items 
under this figure arc: 

• Twin-engine fighter: $750,000 

• Single-engined jet interceptor: $400,- 
000 

• New airfield: $20,000,000 

• Radar station and equipment: $6,- 

000,000 

While the number of supplier firms 
in the aircraft industry has been en- 
laced in the past year, main aircraft 
manufacturing plants are still located 
near Toronto and Montreal. 

At Toronto, the A. V. Roe (Canada) 
Ltd., plant is now greatly enlarging its 
operations, and this year will have a 
st.iff of 1 0.000 at work on the ,Avro Jet- 
liner. 50-passenger commercial or mili- 
tary transport: the CF-1 00 Canuck twin- 
engine all-weather jet fighter; and the 
Orenda turbojet engine. 

The second lefliner is now nearly 
rcadv for test flights, while the proto- 
type has been busv making flights in all 
parts of North Atherica. T^e CF-100 is 
now in production, the first order for 
10 given by RCAF having been con- 
siderably increased, though actu.il 
number ordered has not been officially 
announced. The Orenda hirbojet engine 
is undergoing final tests and a new fac- 
tory is now being built to make these 



S.S. WHITE Ainraft Accessories 




5.5. Wliite flexible shafts aud 
accessories arc specified for 
practically every major mili- 
tary, commercial and civilian 
plane in use today. Their ac- 
ceptance is based on the fact 
that they rigidly conform to 
the high standards set by the 
aircraft industry^-and have 
proven it by dependable, 
trustworthy performance un- 
der all flight conditions. 

5.5. While’s policy of com- 
bining quality materials and 
expert workmansliip with ex- 
pert engineering cooperation 
is your assurance of getting 
performance-proved prod- 
ucts made to give the finest 
service. So, when specs call 
for flexible shafts, actuators, 
adapters, or pressure bulk- 
head fittings, remember, 
“S.S. White makes it right”. 


PRESSURE BULKHEAD 
FITTINOE 

WHITE FOR FREE BU 


TINS 

malion and 
applicalion. 




DKMTAI. wire. CO. pept. V, 10 EostdOlh St. 

NEW YORK 10. N. Y. 
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Systems Engineering 

Guided missiles experience 
aids Martin in impiementing 
this airpiane design concept 

Guided missiles were the first aircralt 
to attain supersonic speeds — the first to 
acquire fully automatic control — and the 
' ' to require the close design integ; 

rf components which The Glenn 

Martin Company calls Spsteme Evffineer- 
ing. Today, with piloted airplanes also 
passing the sonic barrier and being as- 
signed increasingly difficult missions, it is 
essentia] that they, too. be designed sa 
integrated air-bome systems, not merely 
as flying vehicles whose sole goal is speed. 

With a background of demonstrated 
accomplishments on top level missiles 
projects and continuous growth in this 
field. The Glenn L. Martin Company has 
carried over Sgnlevu ETigineering irom 
its missiles experience to its airplane de- 
signing. The Martin engineering staff has 
been shaped and manned to provide 
proper emphasis on all three of the basic 
types of functional elements involved 
in the production of a modern airplane 
— airframe and power plant — electronic 
flight and navigational controls — and 
zmlicary armament or pas.senger facilities. 

Marfin Sytiems Engineering recognizes 
that the immediate problem of seronauti- 
lal engineering is not to concentrate ex- 
ilusively on airframe performance, but to 
ntegrate the necessary electronic and 
nechanical systems into the airframe 
design to produce a truly effective mili- 
tary weapon, And, whether the weapon is 
a manned airplane or a guided missile, it 
is imperative that the complete develop- 
ment be so scheduled that the end prod- 
uct represents a completely coordinated 
system. There is no advantage in having 
an airframe ready for flight testing while 
the guidance system, which may necessi- 
tate airframe changes, is still a gleam in 
the designer’s eye. 

That is Martin Sgelena Engineering. 
That is why radar, servo-mechanism, 
automatic control, automatic computer 
and antenna experts — as well as aerody- 
namidsts, structural engineers and elec- 

plant installr^’ — 


customers today. 

Martin Ads Tell 
Air Power Story 

Reaching millions of informed, alert 
nerican magazine readers, Martin ad- 
jttisements Tike this one highlight air 
power's important role in our country’s 

ednesa program. And survey after 

has demonstrated that their 
fiction-style appearance attracts an ex- 
tremely high readership. 

The general public and bi 

.... ... 

Week. The 

Id women who write and edit the news 
. .e kept abreast of latest developments 
through Editor £ Publieher, American 
"■•ss and PuUuher'i Auxiliary. 


They re putting 
wings on little 
black boxes ^ 


Modern aerial weapons depend on elec- 
tronic experts' little black boxes — c/rcu/fs, 
fobes ond gadgets that help man overcome his 
physical limitations in his constant conquest of the Air. 

Many of our new winged weapons are pilotless. But even in 
today's piloted aircraft, man can't see far enough, can't move 
' fast enough, can’t live unaided at the temperatures and pressures he 
must endure. He needs the assistance of mechanical and electronic 
senses, muscles and nerves. That's why today’s aerial weapons 
engineering demands a teaming of specialists in skills unheard of 
a decade ago. 

Here at Martin, we call it systems engineering. Airframe and power 
plant, electronic flight and navigational controls, military armament 
and passenger facilities — all are represented on a Martin engineer- 
ing team that is designing aircraft as integrated airborne systems. 

A Navy Viking high-altitude research rocket, missiles and target 
drones soaring into the blue. An Air Force XB-Sl jet-powered 
ground support bomber roaring down in a simulated strafing run. 
A Navy P5M-1 Marlin being readied for sub-hunting duty. A de- 
pendable Martin Airliner gaining precious time for vacationist and 
businessman. All these are prod- 
ucts of Martin systems engineering 
— part of a new trend in aero- 
nautical designing that is putting 
wings on little black boxes — to 
help man overcome his physical 
limitations — to help him guard 
the peace and enjoy it. 

THE GLENN L. MARTIN CO„ 
e 3, Maryland. 
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engines for all Canudldii jet uiicmct. 
The engine was jointly dci eloped by 
the Canadian govcniinenl and the 
A. V. Roe organization. 

^Chipmunk and Beavet— .\t Toronto 
also is dc Havilland Aircratt o! Canada 
Ltd., which is making the Cliipmunk 
trainer, a postwar-designed. siii|1c-cn- 
gine craft, toe the Can.idian as well as 
foreign governments. Its postuat Beaver 
fteighter has been sold coinnicrciall) in 
Latin American countries and Canada, 
and a number have heen ordered by the 
United States Air Force, with possibility 
of a big order not ruled out yet. Both 
de Havilland and A. V. Roc arc also 
reconditioning World War II aircraft 
which had been put in storage. 

At Montreal, biggest plant is Camiclair 
Ltd,, now producing the F-86 Sabre 
lighter for the Canaduin government. 
An order from the R.AF is expected and 
may be paid for by Canada as part of 
its commitments for N.\TO counlrics. 
There have been reports tliat the 
Canadait plant will also build the F-S6 
for the United States government and 
for other N.ATO cmmtrie.s. The plant 
is also os'crhauling wartime aircraft and 
servicing its DC4 aI North Star ihrcraft. 

Canadian Car & Foundry Co. Ltd., 
at Montreal, has no new aircraft in oro- 
dnetion at present, but is overhauling 
Harvard trainers. T'hcre has been some 
talk of the compnnv’s opening its Fort 
William, Ont.. plant-where Hurricanes 
and Ilelldivers were built during M'orld 
\T'ar II— to make a new version of the 
Il.lrvard trainer. T he companv «as at 
one time expected to make the Fair- 
child Packet in Canada, but this deal 
seems to have been deferred. 

► Airline Expansion— In civil aviation, 
the government’s Trans-Canada Airlines 
has expanded its domestic operations as 
well as its routes to the United States 
in the past year, and is operating do- 
mestically at a profit. Its trans-.Atlantic 
and Caribbean services are not being 
operated at a profit, but arc being ex- 
panded, with service to Paris to start 
this spring. 

British, Netherlands. French and 
United States airlines now ooerate to 
Canada in the international field. 

Canadian Pacific Airlines has beeun 
operations in the past year to Australia, 
New Zealand and to Hons Kona, ex- 
pects to have its first British de Havil- 
land Comet jet transports for these runs 
earli’ next year. Its domestic services 
in northern Canada and on inter-city 
feeder lines continue. 

Smaller scheduled Canadian airlines 
and the manv unscheduled and charter 
services are finding it difficult to operate 
profifahlv and to keep good personnel 
on hand with an increasing .shortage of 
civil nilofs due to RC.AF and big airline 
recruitins. New equipment is needed 
to replace the war-surplus transports 
most of them liai’e been operating. 



NEW BALL BEARING SCREW 


New Aircrgft Actuator Uses Saginaw Boll Nut Screw 

This advanced, hydraulic aircraft actuator owes its efficiency and light- 
weight CO its quick-acting Saginaw ball bearing screw and nut. It 
operates satisfactorily under extremely high loads . . . features emer- 
gency power drives and synchronization for two or more units. In the 
event of system fail- 
ure, a mechanical 
brake locks the actu- 
ator. Stroke and 
thrust ate limited 
only by available 
flow and pressures. 
Numbers .how cleciro-niech.nicsl acroacor insiallacionsoo Banshee \a fighter Tor (l)imio 
landing gear door. (2) main landing gear, CJ) wing fold, aod C4) nose landing gear. Oper- 
aiing loads run from 1800 lbs. to 14,000 lbs. Strokes range from 8.4 in. to 19.53 in. All 



FRICTION.F 
NOW AVAILABLE 
The ftiction-free opt 
Saginaw ball beating 
brings new efficiency 

actuating efficiency 
than 90 pet cent, wh 
are reduced as much 


PRINCIFLE 
UNIIMIIED USES 


The Saginaw ball bearing screw and 
nut makes possible the use of smaller 

permits faster operation with less heat 

friaion. Compact design for simple 
lubrication; lemaikably low main- 


SAGINAW DESIGNS EACH 
APPLICATION TO SPEQAL ORDER 
Each application is treated as an indi- 
viduaJ design; Saginaw makes no off- 


rhe-shelfsales. Manufacturing facilities 
are geared to meet any ^desired produc- 


INSTALIATIONS FOR BALL BEARING 


Present industries using tiie product 

It is widely employed in truck trailers, 
adjustable beds, lifting jacks and count- 
less othet actuating devices. Complete 
engineering facilities are available to 
give prompt attention to customer 
problems. 
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Fiberglas' aircraft ducting absorbs 
vibration, saves weight, is adapt- 
able to a variety of applications. 

Design engineers have specified Aircron in place of conventional 
ducting materials, on practically every U. S. airplane of recent 
design. Transport, bomber, fighter ... jet, piston or turbo-prop. 
Airtron is used on them all. More than 130 standard constructions 
from which to selea the right ducting, or it can be custom fabri- 
cated to the designer's specification. 

Extremely Versatile-Five basic types and a variety of 
material combinations provide various degrees of flexibility and 
a wide range of operating pressures, working temperatures and 
resistance to vapors and fluids. Impervious to corrosion, odorless. 
Extreme Temperature Range-Recentiy developed 
silicone rubber impregnated Airtron withstands temperatures from 
—100® to -f600®F. Synthetic rubber impregnated types are de- 
signed for temperatures from —65® to -f450®F. Both types meet 
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Aussies’ Role 

Commonwealth hope to 
be Empire arsenal due 
for disappointment. 

(McGraw-HiJi World News) 

Mclboucue— The contemplation of 
the destiuctioa which atomic weapons 
might wreak on British aircraft plants 
and the bitter lessons of Asian aggres- 
sion in World War II has ripened 
in the minds of Australian military lead- 
ers a new concept of Australia’s role in 
British Commonwealth air defense. 

Since V-J Day they have been trying 
to sell Britain on a plan to move her 
aircraft industry into the remote vast- 
ness of the Australian continent, 

For good economic and technical rea- 
sons Britisli aircraft makers have re- 
fused to report for the mass exodus. The 
reestablishment of British aircraft man- 
ufacture and ancillary industries would 
have required the transfer of almost as 
many people as there are now in Aus- 
tralia. Nothing could have pleased 
underpopulated Australia better, but 
British investigators who surveyed con- 
ditions down under found little else 
besides this immigration enthusiasm to 
commend the scheme. 

► Will, But No Way— They found that 
even minor foreign investment ventures 
were strangled % shortages of almost 
everything necessary to the establish- 
ment of manufacturing plants— housing 
for employes, building materials for fac- 
tories, transport capacity, coal and elec- 

Before transplanting the British air- 
craft industry and its personnel, they 
would have been confronted with the 
preliminary task of opening up coal 
mines, building power stations, setting 
up brickyards and cement kilns, push- 
ing hariror and railroad construction, 
and getting ships and rolling-stock, 

"W^at is left of Australia’s O'vn air- 
craft industry from the Second World 
War is facing the same thorny prob- 
lems. though shortage of skilled labor 
is the most crippling handicap. After 
V-J Day, production was throttled down 
to a trickle and it was thought it was 
only necessary to step on the accelerator 
in a crisis to make it him over full 
blast. 

The crisis has been here since last 
June, but aircraft production continues 
to tick at little better than 1949 rates. 
In the twilight of mobilization and 
business-as-usual the industry is battling 
against overwhelming odds to wrest 
men and materials from civilian busi- 
nesses- It has no plane in quantity pro- 
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n Coovairs, 

.. ik:"Ici$ 

‘eally a comfort and a joy to have heat in cockpit. 

This is the best arrangement of our CV-240 fleet . . . and 
thanks (com the pilots." Thanks to you, Mid-Continent, 
for a heart-warming testimonial, and congratulations on 
your extraordinary record of better than one-half billion 
passenger miles without a fatality, We’re glad to be aboard. 

Janitrol 
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duction tthicli the Royal .-Vustralian Air 
I'orce could lisk against Russian-built 
fighters. This at least relieves it of the 
usual rearmament dilemma over the 
choice of types. It has to start from 
scratch. 

► The Planes for the Job— T he Mustang 
fighter has acquitted itself well in Korea 
at jobs it can do. Australia has a jet 
fighter in production, the Vampire, and 
its powerplant, the 5000-lb.-thrust 
Rolls-Royce Nenc. But although tool- 
ing for this project began early in 1947, 
the first Vampires were delivered only 
last year and tliete are probably not 
enoiigli of them yet to replace the Mus- 
tang. As jet process goes, the Vampire 
is already outmoded. Nevertheless, it 
will stay in production for a total of 80. 
Production of a more advanced power- 
plant, the Avon, is planned, but has not 
yet started. 

The bomber situation is even worse. 
The Lincoln is the only bomber at 
present being built for the RAAF. As- 
sembly of its replacement, the jet-pow- 
ered Canbena. has not yet begun and 
it will not come off the assembly lines 
in quantity before the middle of 1952. 

Australia is building no military 
transports though the need for them is 
acute. A trainer is still in the mock-up 
stage- Naval aviation is entirely de- 
pendent on British plants e.Ncept for 
servicing and repair. 

The only other plane of defense value 
built since the war is an experimental 
liigh-speed radio-controlled target air- 
craft designed by the British Ministry 
of Supply. And after years of produc- 
tion planning, the de Mavilland branch 
plant in Australia has not yet been 
able to complete its first program of six 
Drovers, a small passenger aircraft for 
fccderline sersice devoid of military 
significance. 

To meet the immediate needs in 
Korea, the R.A.AF has gone shopping in 
Britain and the U.S. The Mustang 
squadron will be reequipped with 56 
British-made Meteor Ivlatk 8 jet fight- 
ers. The RA.^F is also interest^ in the 
North .American Sabre fighter and the 
Lockheed Neptune patrol bomber. 

► Hefting the Sabre— It now looks as if 
the Sabre F-86 will also provide the 
answer to the R.-V.'SF’s prayer for a 
fighter to replace tlie Vampire in do- 
mestic production. Ever since the Vam- 
pire began to take on the Model T 
look, the RA.^F has been casting about 
for a better fighter, almost settling for 
the Hawker P.108L However, because 
of the production experience and 

E roven performance that is already be- 
ind the Sabre, the Commonwealth Air- 
craft Corp. is seeking the rights to pro- 
duce this fighter for the RAAF. 

It will possibly be powered with the 
R-R Nene until production gets started 
on the Avon axial turbine. 

The question is how soon the Sabre 
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can be pushed to the quantity produc- 
tion stage- In present-day Australia this 
is not merely a matter of cutting back 
civilian production in competitive in- 
dustries by a few percent. Nearly all 
engineering industries are 50 percent 
short of everything, even without yet 
feeling the government ax. Typical de- 
livery delays are three years for Austral- 
ian-built automobiles and machine 
tools, four years for aviation electronic 
equipment and installations, five years 
for factory structures. 

It would take something akin to all- 
out industrial mobilisation to give the 
airoaft industry what it needs to get the 
latest plane types into quantity produc- 
tion before they collect vintage. So fat 


the government has not decided on any- 
thing so drastic. The plane production 
program may, however, be speeded up 
by initial reliance on American and 
British components. 

► Arms and the Men— The RAAF per- 
sonnel program is tailored to fit the 
slim Australian manpower supply, Un- 
der a plan which is to reach maturity 
in mid-1955, 5000 men are to be 
trained each year. During the first 
twelve months only 5000 men will be 
enlisted for training. The first quota of 
750 will be called up in .\pril for a 
training period of 176 days. There will 
be six groups of trainees, including 
tradesmen, administrative personnel 
operator trainees, domestic service staff. 
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general trainees and aircrew trainees. 

It is obvious that at the moment 
Australia could not make much more 
than a token contribution to the air 
strength of the democracies if Com- 
munist aggression spills over from be- 
hind the Iron Curtain. But Australia 
will throw in evitything she has if 
Britain does the sarne. And there will 
be no waiting for the bugle call from 
Britain, if the fighting lines in Asia 
move clo.scr to .\u.stralian shores. 

Australia's refusal to recognize Red 
China and her snap decision to join the 
Korean scrap, point up the extent of 
Australia’s community of interests with 
the United States as far as the Pacific 
area is concerned. Deepening of the 
Fat Eastern crisis would quietly set in 
motion .Australia's mobilization machin- 
ery and probably bring a call for Ameri- 
can material, technical help. 

Siterfpn 

Increases Asked for 
Stronger Air Power 

(.\fcGrau-fIilJ World News) 

Stockhohii— Viewed from this obser- 
vation post, the small power appears 
more and more of an anachronism. 
Small countries cannot achieve the liv- 
ing standard possible with a large mar- 
ket-and adequate defense is right out 

Even a country like Sweden— witli 
considerable natural wealth and a de- 
veloped industry- faces a practically in- 
soluble problem. So, given their choice, 
Swedish milifary leaders would vote for 
joining the West tomonow. But the 
country’s Socialist government is ob- 
stinately sticking to neutrality. 

No convincing reason for following 
this course has ever been given. As 
Socialists, government leaders tend to 
be ideologically neutral between East 
and AVest. They also like to nurse the 
illusion that the present struggle is 
just another big-power conflict. 

► Neutrality Weakening— Until reantly 
the Socialists have been able to main- 
tain another illusion— that the nation 
was largely united on foreign policy. 
But mounting opposition, stemming 
from the official attitude on China and 
Korea, has made them patently nervous. 
The whole neutrality build-up is threat- 
ened w ith collapse. 

The Socialists hold power, however. 
Accepting the situation, the opposition 

f >arties are pressing the government at 
east to see to the country’s defenses. 
For the air force, they urge bringing all 
fen day fighter groups up to full 
strength— from 45 to 70 planes each. 
Four groups are still below strength. 

► The Strength— In number of planes. 
Sweden's air force is impressisx— for a 
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small power. Emphasis is heavily on 
fighters. Total fighter strength is now 
around 600 planes. Five daylight 
groups are equipped with Vampires. 
In addition, there are some Mustangs, 
and some Swedish-built jet fighters. 
Production of 500 Swedish-designed 
650-mph. J-29 fighters has hardly 
started at the SAAB factory at Lin- 
hoping. 

Sweden has no strategic bombers. 
Five taetical ground support groups arc 
equipped with Swedish jet fighters and 
Swedish light bombers built during the 
war. Two reconnaissance groups use 
Spitfires (Mk. XIX) and twin-engine 
bombers. 


► The Weakness— Lack of all-weather 
fighters is a dangerous weakness— par- 
ticularly with North Europe's climate, 
The Swedes have only one night fighter 
group, consisting of 45 aging Mosqui- 

Tlicre seems some chance, though, 
of obtaining de Havilland Venoms 
(using Swedish-built engines). 

Lack of experience in bad weather 
is such a serious deficiency, though, 
that Swedish army spokesmen claim die 
air force is grounded every third day- 
one officer asserting that combined op- 
erations have to be called off four out 

— G. Howard Smith 
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Spain 

Wartime Role to be 
TJusinkable Carrier 

(McGraw-H/ll World News) 

Madrid— Spanish aviation as a fight- 
ing force is practically non-existent to- 
day. But a high Spanish officer sums up 
Spain's importance to the air power 
oi the west; 

"In case of war, planes can be pur- 
chased or leased; but air bases take time 
to be built and the role of Spain must 
be principally a formidable unsinkabic 
aircraft carrier between the Mediten.i- 
nean and the North Atlantic." 

In this reject, Spain has put on a 
good show. Totally out of proportion 
to the size of her actual air fleet, Spain 
already has a net of airports that could 
he immediately used bv a trans-oceanie 
fleet as European bases. 

► Airfields— There are three major air- 
ports on the peninsula, Madrid, Barce- 
lona and Seville. These fields can han- 
dle very large planes, including the 
B-36. In addition, Spain has two more 
bases with the same capacity, one at 
Las Palmas in the Canary Islands and 
the other at Villa Cisneros in Spanish 
Sahara of West Africa. 

There are some 70 other small fields, 
both in Spain and in her possessions, 
which are used by the present Spanish 
military' ait force and the two Spanish 
commercial companies. Also there are 
many airports scattered over the coun- 
try which were built during the civil 
war by the Italians, Germans and Rus- 
sians and now, though abandoned, 
could easily be put back into use. 

As for the communications, all Span- 
ish planes use CW even within the 
countrs' and must actually navigate 
their course during a flight of some 1 50 
miles between Spain’s two principal 
cities (Madrid and Barcelona) because 
the airport beams are not strong enougli 
to meet. However, Spain recently in- 
stalled two pennanent "omni direc- 
tional” console beacons at Seville and 
Lugo as a radio guide for planes passing 
by or through the country. 

Spain’s big asset to the western de- 
fense is the geopolitical position of the 
Iberian peninsula with a natural strong- 
hold defended by a triple chain of 
mountains and a direct connection with 
Africa. Within this stronghold, the 
Castilian plateau can be considered as 
an immense and wcil-defendable air- 

► Pbnes— But militarily. Spam's posi- 
tion is far less potent. Of its three 
armed forces, its air force is by far the 
least efficient. Since the Spanish Civil 
War. not a single military plane has 
been bought or built— except eight Spit- 
fires acquired from the Allies' World 
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^Var II surplus, and 4} Stinson 105s 
purchased last year from Consolidated 
Vultee for training and administrative 
purposes. The air force is composed 
mainly of relics from the civil war, 
and of a total of about 350 planes, 
ISO ate grounded for lack or spate 

On the commercial side, there ate 
two airlines: Iberia, the trans-Atlantic 
line, operating six DC-4s and 11 DC-3s; 
and Aviacion Commercial, the domesMe 
line, with six Bristol 170s. 

► Airmen— The personnel of Spain's air 
force amounts to 35,000 men and 4000 
officers, of whom approximately 1500 
are pilots and 105 ate navigators, radio 
operators and bombardiers. The pilots 
are in a state of poor training due to 
tire very small number of flying hours 
caused mainly by the shortage of fuel. 
Their morale, however, is excellent and 
their fight record during the civil war 
was considered very fine by foreign ob- 
servers. Today, the general abiitto of 
the Spanish pilot can be considered 
good, as shown by the no-accident rec- 
ord set by Iberia during 1950. 

It is considered by U. S. observers 
here that an intense period of from 
six to eight months training will be 
necessary to make full use of tf>e 1500 
military pilots that Spain actually has 
under the flag. This number could be 
increased by the some 100 commercial 
pilots, who are reserve officers presently 
working for the two Spanish eommercia'l 

Holland 

Dutch Aim Is 10-Fold 
Air Power Increase 

(McGraw-Hill World News) 

Amsterdam— Dutch air power expects 
to continue in 1951 the two-pronged 
expansion which was well underway 
in 1950. 

• Fighting power has increased. New 
srjuadrons have been added and 
equipped with modem material. An 
eight-to-tenfold increase is expected by 
1954, when 21 fighter squadrons should 
be operational. 

• Production facilities are humming. 
Fokker Aircraft Factories are now ac- 
ti\ely engaged in turning out 300 GIos- 
ter Meteors— half for Holland, half for 
Belgium. Although some parts are now 
imported, it is planned that Fokker will 
fake over complete production except 
for engines. Fokker is also building 25 
Sea Furies. 

In addition to the Meteors, Dutch ait 
power will soon be augmented by the 
transfer of some 50 to 100 Thunderjets 
from the U.S. The U.S. has already 
presented Holland with 28 Beechcraft 
trainers to replace the Anson trainers 
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now used- Moreover, Fokker S.lls ate 
replacing Tiger Moth trainers. 

Airbases have been expanded and 
modernized. Trainee-pilots numbered 
200 at the end of 1950, part of them 
training in the U.S. and Canada. Dutch 
air strength is now about 10,000. 

When present expansion plans are 
fulfilled, Holland should have one trans- 
port squadron, and several artillery ob- 
servation and reconnaissance squadrons 
in addition to its fighter strength. 

Dutch aircraft production, now con- 
centrated at Amsterdam, is gradually 
being transferred to Fokker’s new fac- 
tory near Schipol aerodrome. Employ- 
ment is 2000. 

Brasil 

Trained Cadre is 
Value in Small Force 

(,\fcCraw-HiH World Nervs) 

Riode Janciro-.4s present constituted 
the Brazilian Air Force (Forca Aerea 
Brasileira or FAB) is of little world im- 
portance, consisting of obsolete equip- 
ment in small numbers. Its value lies 
in the cadre of trained men which 
would be available should either the 
need or the means arise to increase and 
modernize it. 

Right now FAB consists roughly of 
the equivalent of a couple of squad- 
rons each of F-47 I’hunderbolt fighters, 
B-25 Mitchell bombers and C-47 trans- 
ports. It also has a small fleet of C-45 
Beech transport planes and a fewOA-10 
Catalina amphibians. Pilot training is 
conducted in Fairchild PT-19s and 
North American AT-6s. 

On the ground it has a fairly com- 
prehensive system of airbases, most of 
them built during the last war. 

Manufacturing of aircraft or aircraft 
components is virtually non-existent. 
There is an AT-6 modification plant 
at Belo Horizonte and these airaaft 
also are assembled at other bases 
about Brazil. There are heavy manu- 
facturing plants available which pre- 
sumablv could convert to aircraft pn>- 
ductioir providing the special tools and 
fixtures could be obtained and special- 
ized "know how” gotten from overseas. 
► USAF Liaison— Besides using all 
American equipment, FAB is very 
closely coordinated with USAF prac- 
tices and techniques in virtually all 
fields of aviation. This work is carried 
out by an organization known as the 
Joint Brazilian-United States Military 
Commission, the USAF section of 
which consists of 100 officers and men 
under the command of Maj. Gen. Rob- 
ert M. Webster- Gen. Webster was 
commanding general of ATC in 1946- 
47 and commanding general of the 1st 
Air Force 1948-1950. 

The Air Force section functions as a 
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sort of "efficiency expert" organization 
which makes available to FAB latest 
information on training and operations 
methods as used by USAF. At the top 
level it has liaison with FAB war plan- 
ners, with the Air War College and the 
Ait Command Staff School, and FAB's 
•Aviation Medicine section. 

The Commission has USAF officers 
.and men stationed at a number of 
FAB establishments where they are on 
tap with USAF material and advice on 
the activities of each base. TTiese bases 
include: 

• FAB’s central service, maintenance 
and depot base at Campo Marte Air- 
base near Sao Paulo. 

• Tactical Air School at Cumbica Air- 
base near Sao Paulo. 

• FAB's "West Point of the Air” at 
Camp dos Alfonsos, near Rio. 

• The two general air technical schools 
at Sao Paulo and Guaratingueta. 

• FAB’s air mapping, weather and com- 
munications centers at Rio. 

American air observers are well 
pleased with the recent appointment 
of Brig. Gen. Nero Moura as Minister 
of Aeronautics by newly elected Presi- 
dent Getulio Vatg.is. Moura was com- 
mander of the Brazilian fighter group 
in Italy in World War II, and is re- 
garded as a eombatwise veteran familiar 
with American methods and generally 
as a friend of the U.S. Brazilian avia- 
tion is expected to make great strides 
under his leadership. 

► Bomber Training-Anothcr impor- 
tant project includes the earlv delivery, 
on loan, of six B-17 bombers whici 
win be used in the training of FAB 
pilots, airmen and ground ctens in four- 
engine operation and maintenance, as 
well as in advanced air mapping and in 
rescue work. American personnel will 
come with the planes to instruct. 

Although Brazil’s air force is demon- 
strably weak, it is the opinion of qual- 
ified observers that its quality is high, 
taking into consideration its equipment, 
Pilots are described as having a “real 
feel” and groundwork is termed good. 
These qualities were demonstrated dur- 
ing the last war when FAB sent an 
.American-equipped fighter group to 
Italy and furnished all its own primary 
maintenance. 

AVhether FAB will again emerge as 
a combat force is a matter which rests 
with the politicians rather than the 
military. Certainly Brazil is a friendly 
nation and its leaders are strong in 
their affirmations of its close connec- 
tion with the USA, But being far from 
any firing line that may develop in the 
near future, the country has no tea] 
feeling of the immediacy of war. Also, 
being a nation growing into its vast 
.unclaimed interior zone (Brazil is a 
good bit larger than the continental 
ITS.A) vital public works programs 
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claim so much of the treasury that 
there is little left over for important 
military expenditures. 

Certainly the FAB would like to ob- 
tain and use four-engine transports and 
multi-engine and jet-engine combat 
aircraft— it has none of these now— but 
first the wherewithal must be found. 
Possibly, at some future date, this may 
come by means of foreign assistance. 
In the present context it appears un- 
likely to come any other way, in any 
significant volume. 

Mexico 

Poor Air Force, 

Small and Outdated 

{.\fcGraw-HiJl World News) 

Mexico City— .An evalrution of where 
Mexican airpower would stand in case 
of future hostilities must take account 
of the following three facts. 

• In World War II, Mexico entered a 
good fighter squadron on the side of the 
allies, and she could, and probably 
would, do so again. 

• Every aircraft in the Mexican air force 
(250 in number) is obsolete at the 
moment. 

• Even if the U. S. supplied up-to-date 
aircraft to Mexico, it would take a mini- 
mum of a year to re-orpnize and train 
the re-equipped fighter squadron or 
squadrons. 

One of Mexico's top air force gen- 
erals has said that Mexico’s present mili- 
tary aircraft are "flying wrecks" and 
that the best planes they have are “third 

At present, Mexico’s present air force 
consists of 250 planes of all types con- 
sisting of about 150 AT-6s, about 20 
F-47s, and an assortment of C-47s, 
AT-lls, BT-13S, BT-15s. and PT-19s. 
All of these planes are obsolete and in 
poor shape. 

Personnel of the Mexican air force 
consists of 5500 men, organized into 
four groups containing ten squadrons 
plus the 201st fighter squadron, a Pa- 
cific veteran outfit, which opiewtes di- 
rectly under Mexican GHQ. 

They have four training schools, 
which turn out about 25 new pilots a 
vear plus ground crews. Actually, the 
iSiexican youths make good pilots, but 
lack of funds confines them to about 
four hours flying time per month which 
is entirely inadequate. 

The general efficiency, condition of 
aircraft and equipment and operational 
competency is poor, due to Mexico’s tra- 
ditional dependence upon her ground 
troops as the all-important part of her 
armed forces. 

Out of a defense budget of 275 mil- 
lion pesos (about $51 million dollars), 
the air force gets only 16 million or less 
than $2 million dollars this year. Thus 
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the air force receives less than 7 per- 
cent of the military budget. 

'ITrere has been talk of Me.-iico ac- 
quiring a hundred or so U. S. surplus 
P-51 fighters and medium bombers at 
10 percent of cost. Nothing has come 
of this to date. But even this equip- 
ment is obsolescent. 

If the U.S. sent new jet aircraft, in- 
structors and ground equipment to 
Mexico, and if not only competent but 
extremely tactful liaison officers were 
permitted to operate with the Mexican 
air force, it might be that Mexico could 
acquire an up-to-date air arm in, at the 
soonest, one year's time, but probably 


Norway 

Steady Progress in 
Big Rebuilding Job 

(McGraw-Hill World News) 
Oslo— Progress has been made in 
the complicated job of rebuilding Nor- 
way’s peacetime air defense. Although 
the nation has few of the varied bchind- 
the-lines services needed to maintain 
a modem air force and was hard hit by 
the svartime German occupation, it 
embarked some time ago on a compre- 
hensive air program. 

Tlie program called for eight day 
fighter squadrons, two light bomber- 
night fighter squadrons, two reconnais- 
sance squadrons, and one transport 
squadron. Squadron strength is about 
26 planes. 

Exact information is not available, 
but it is believed that this program has 
been completed and additional funds 
appropriated. 

Figlrter squadrons are gradually being 
equipped with Vampires, replacing 
Spitfires and Mosquitoes. Other opera- 
tional craft in current use are Catalinas, 
Fairchilds and Harvatds, as well as 
British Oxfords and Ansons. tor train- 
ing; and for transport and communica- 
tions work, Lodestar. Junkers 52, Norse- 
man and Fieseler Storch planes are 
used. 

Italy 

Aircraft Industry 
Making Recovery 

(AfcGraiv-Hill World News) 
Rome— The breath of life is coming 
back into the Italian aircraft industry, 
Only a few years after its total col- 
lapse. the once-proud industry is begin- 
ning to stir. Personal and training air- 
craft are being built in small series, 
equipped to some extent with native 
engines, propellers and instruments. 
E\en in the field of jet propulsion. 
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the Italians are making valiant efforts 
to regain some of their lost glory. 
^Limited by Peace— The Italian Air 
Force has been limited, by the terms 
of the peace treaty, to a total strength 
of 25,000 men and 350 aircraft. Of the 
aircraft, 200 can be defensive fighters, 
but the balance must be training and 
special-purpose planes. Bombers, guided 
missiles and some otlier modem de- 
fense weapons are expressly prohibited 
by treaty. 

But organizational difficulties, piled 
on top of the war's destruction, have 
kept the Italians from even achies’ing 
their permitted strength. 

Funds were not made avail.ible in 
sufficient quantity. Flying and engineer- 
ing personnel have had little chance to 
gain experience and training in the post- 
war years. Very low pay rates have 
affected the quality and quantity of Air 

► Production Low— Total postwar air- 
craft production is estimated at no more 
than 200 planes: most of these were for 
export. \'ery few for Italian government 
contracts. 

•\dding to all this is the apparent 
hesitancy of the Italian gosernment to 
tackle aviation problems and to appro- 
priate the neeessatv funds for adequate 
support of the aircraft industry. 

But there is a brighter side, es’idenced 
by tjie poetic lines of some recent 
Italian designs— the Macchi B.320, Am- 
brosini S.lOOl and the Piaggio P.136- 
and the practical arrangements by which 
Italy will build British jet engines under 

► Licensing— In the licensing deals. Fiat 
and Alfa Romeo will build Ghost and 
Goblin motors to power Vampires 
which will also be made in Italy. The 
engine tooling is well underway, and 
production should he starting soon. 

Italian technicians are well pleased 
with the virtual "shadow plant" deals 
which were arranged. They sav the 
British are more understanding of their 
position than the Americans who want 
to supply everything, without consid- 
eration for Italian industry, Piaggio will 
be making the Lvcoming engine, how- 

Fiat is now working on a two-seater 
jet fighter of its own design, meant 
primarily for training purposes. This 
jet trainer— the G. 80— was designed by 
Prof. Gabrielli. It will mount a de 
Ilavilland Goblin 4 jet in the fuselage 
center. Jet's static thrust is 3500 lb. 

It seems, then, that without exceed- 
ing treaty limits, the Italians could: 

• Renew and standardize their ffying 
equipment. 

• Restore air bases and ground facilities 
for NATO use in the Mediterranean. 

• Train a solid cadre which could be 
the nucleus for a future enlarged ait 
force. 



...all are equipped with the new Hartman 
400-ampere high interrupting capacity cutouts 


Modern wide speed range generators of 
large aircraft— designed to meet heavy load 
demands of electronic devices and other 
equipment formerly actuated by non-eiec- 
trical means -pose unusually difficult 
control problems. 

For example, 28-voIt generators can 
produce up to 175 volts if a short circuit 
applies full field at high rpm as on takeoff. 
In addition to being able to interrupt these 
high voltages from sea level to 50.000 feet, 
control relays must also give trouble-free 
operation through thousands of cycles at 
rated capacity . . . must withstand wide 
temperature ranges, dust, humidity, vibra- 
tion, acceleration and shock. 

These new Hartman Reverse Current Cut- 
outs have an interrupting capacity greatly 
in excess of all requirements under all condi- 
tions. That's why today manufacturers and 
operators are turning to these new cutouts 
for use on new and existing aircraft. 

So if your problem involves d-c controls, 
turn it over to Hartman where it will be 
analyzed, engineered and produced with an 
efficiency that comes from nearly half a 
century of specialization. 




the Hartman Electrical Mfg. co. 

•D-c CONtaOl H**DOUA*Te«$' MAHSFIEIO, OHIO 


AVIATION WEEK. Fsbruaiy 26, 1951 


163 










A LIGHTWEIGHT ALL-WEATHER POWER PACKAGE 



• Quality Enough to be Airworthy! 

• Light Enough to be Airborne! 

• Small Enough to stow in a Cornerl 

• Operable in ony Climate— from 
Alaska to the Congo! 

@ 


The combined efforts of the Air Force and Ly- 
coming have produced this remarkable new 
generator set. It starts jet and large reciprocat- 
ing engines, and provides electrical energy for 
checking radar equipment and instruments. Be- 
sides being automatically controlled while in 
use, it can be operated in temperatures as ex- 
treme as minus 65° F. and plus 130° F- Its 


Lycoming 90-horsepower air-cooled engine is 
the only such type qualified by the Air Force. 
This achievement is typical of the creative engi- 
neering, research and manufacturing experience 
that stand behind every Lycoming product. We 
are proud to have shared in the development of 
this power unit with the Air Force. 


LY COMING-SPENCER 


AIKCKACT EMCIHES AND RELATED PRODUCTS • AIR-COOLED INDUSTRIAL ENGINES AND RELATED PRODUCTS 
PRECISION MACHINE PARTS • RESIDENTIAL AND COMMERCIAL BOILERS • STEEL PLATE FABRICATION • GRAY IRON CASTINGS 
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Foreign Military and Civil Aircraft 
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Down but notout! U.S. Navy jet fighter pilot (inset) 
is dazed as he floats in the icy waters off Korea after 
crash landing near the carrier leyte. Moments later, 
the carrier's Sikorsky helicopter plucked him from the 
sea and deposited him on the carrier’s flight deck- 
damp and shaken, but otherwise unhurt. Sikorsky has 
pioneered in air-sea rescue work since 1947, and devel- 
oped the technique of using power hoists to bring 
"ditched” pilots aboard. Today, more efficient than 


destroyers as plane guards, Sikorsky helicopters are 
based on all the flattops of the fleet. Destroyers are 
thereby released for other duties. Through January 15, 
more than fifty Navy carrier pilots had been rescued by 
these “life guards of the air." 

This is another of many military uses being found for 
these rugged Sikorsky helicopters. The versatile perform- 
ance of this dependable craft points to an even greater 
military potential, as well as countless civilian uses. 


SIKORSKY^AIRCRAFT 

BRIDGEPORT, CONNECTICUT 
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Sliding Devices Save Time in 
Ground and Air Installations! 







The present prepar- 
edness program 
requires that manu- 
facturers be abso- 
lutely certain of the 
precision and de- 
pendoblllty of oil 
component ports. 

Over 50 yeors of 
dependability Me behind Grant Pulley 
& Hordwore Co. 


Our extensive engineering and re- 
search department is constantly 
planning new and improved sliding 
devices. This department is avail- 
able for consultation on individual 
speciftcotions and also provides en- 
gineering liaison from inception to 
conclusion of production, 


Slides for Radio and Radar equipment, pivoting doors, 
bomb rack slides, and Aircraft Molntenance equipment 
permit eosy ond quick access to all operofing parts. 
Wherever the instollatlon . . . loborotory, bomber, mobile 
or stotlonory unit . , . you save time ond manpower when 
you use Grant Sliding Devices, 

Gront Slides are odoptable for many military uses and 
Grant customers with government contracts con rely upon 
the dependability of Grant cooperotlon and delivery. 




For further infortnotion write to; 
Aviation EquipmettI Division. 


GRANT PULLEY & HARDWARE CO 
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Transports, Fields 
Are Its Air Strength 

(\fcGra»-HiIi World News) 

Bombay— IndiJ. with its hielily stra- 
tegic position in Asia could be an 
ideal air base for the United Nations. 
It has predominantly level terrain, con- 
sistently good flying conditions for nine 
months of each year and a huge teni- 
toiy to permit dispersal. Its many 
unused airfields are readily repairable, 
and its one aircraft factory in Banga- 
lore could be quickly expanded. 

But India has no present intention of 
affording aviation facilities or offering 
its air force to aid the western democ- 
racies in anv future world war. Nor will 
it call on United Nations’ military help 
until it is directly attacked. 

The future of India’s air force is 
sererelv limited bv the economic strains 
of the country and depends indirectly 
on the pace of events-in Asia. If these 
two factors should force India to re- 
align its foreign policy with the West, 
it would as a corollary take more inter- 
est in its own air resources. But if 
India is ever to be a considerable air 
power, this will not be in the near fu- 

The Indian .\ir Force has ten squad- 
rons (40 aircraft) of British-type fighters 
(Spitfires, Hurricanes, Vampires). These 
will be fully up to strength only by 
1952. India has no bombers, and no 
plans to build up a bombing force. 

► Transport Str^gth— The two strong- 
est features of its air resources are trans- 
ports. of which it has about 200 (mostly 
Douglas 33-seaters employed in civil 
airlines), and airdromes, of which it has 
about 60 scattered over the country, 
many in the strategic northeast. Both 
of these ate lepcies from the Brit- 
ish-American air effort in World War 
II. when China and Burma were sup- 
plied by air from Indian bases. 

The speed and effectiveness with 
which India can mobilize its air trans- 
port was demonstrated in October 
1947 when Kashmir was almost over- 
run by raiding tribesmen from Pakistan. 
Enlisting every available plane, the In- 
dian government landed major units of 
the Indian army close to the Kashmir 
battlefield. The crisis was averted and 
the crucial valley of Kashmir remains 
in Indian hands today. 

The government holds 210 million 
rupees' worth of aircraft and equip- 
ment bought on disposal from the 
U. S. government after World War II, 
The government of India wants to sell 
this material and either cannot afford 
or does not wish to put it into shape 
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This picture does not 
equ£il 10,000 words 


This is a fine photograph — but men and machines 
are only pert of the story at IGW. It takes esprit de 

corps (a much overworked term that fits here) it 

lakes pride of workmanship to produce fine pre- 
cision gears and parts. 


Rusiiia 

Bombers Next 

Lessons of past war 
learned, Soviet turns 
to long-range planes. 
Russia’s current concentration on jet 
interceptors is the tip-off on her des- 
perate efforts to buy time to build 
strategic air power. 

All recent evidence points to the 
tardy acceptance of the big-bomber 
theory by top planners of the Russian 
air arm. They*have seen the effects of 
strategic bombing in Germany and they 
well realize their own wealmess an^ 
U. S. strength in that field. 

So, the disconnected bits of Russian 
aviation are being integrated into air 

^ Historically, Red air strength has 
been geared to the close support of 
ground armies. But since the war, 
transition toward the conception of 
integrated air strength— and possibly an 
independent air force— has been under- 
score by these factors: 

• Interim jet fighters-defensive weap- 
ons — were hastily built after the end of 
World War II. 

• Military and civil air transport were 
strengthened immeasurably. 

■ Advanced jet interceptors, with sam- 
ples now being service-tested in Korea, 
were developed with high priority. 

• Heavy bomber designs are currently 
rumored. Russia’s copy of Boeing s 
B-29— the Tu-4-can be classed as a 
medium bomber only. 

Item by item, this list is not too im- 
pressive for any country with a large 
aircraft industry. But considered as an 
integrated pattern, the implication be- 
comes clear. The realistic Reds realize 
the inherent strength of strategic air 
power. Hence, they plan first to de- 
s-elop defensive measures against it, 
and second to develop offensive meth- 
ods using it. 

► Outside Help— In piecing together 
available data on Russian aviation, it is 
apparent that there has been a sudden 
technical jump in the qualih- of their 
aircraft. At first glance, this discontin- 
uity in the curve of progress seems to 
be tied to four factors; 

• German design projects of every con- 
ceivable hind were accumulated at the 
beeinning of the occupation. 

• Bulk of the German aircraft industry, 
with technical laboratories and produc- 
tion tooling, came into Russian liands 
in the roning of Germany. 

• German designers and technicians of 
leading aircraft factories “emigrated” 
to Russia. 

• First-class British trtrbojets, the Nene 
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and Derwent, were exported to the 
Russians. 

Now this is not intended to under- 
rate the Russian engineers and design- 
ers. A sample of their work is the M.38 
aircraft reciprocating engine. They 
bought this engine from the Germans 
in 1930; it was then known as the 
BMW VI and developed all of 600 hp. 
The Germans stopped the development 
of the engines because they thought it 
had reached its technological peak. 
The Russian version today puts out 
1800 hp. 

Another sample of Russian technol- 
ogy, the MiG-15, can shosv its heels to 
best USAF fighters by its high rate of 
acceleration (probably accounted for 
by afterburning on its Nene-type en- 
gine). And ia ability to climb at alti- 
tude (4000 fpm. at 30,000 ft.) has en- 
abled many a Red pilot to live to fight 
another day. And its top speed of well 
over 600 knots is only 15 to 20 knoa 
below that of the F-86 Sabre. 

► Changes in Time— One of the most 
important clues in evaluation of mili- 
tary strength is the chronology of de- 
velopment or of transition. Here then 
is the best place to consider briefly the 
po.stwar history of the Red air fleets. 

Russian air intelligence officers, roam- 
ing through defeated Germany, must 
(Continued on p. 178) 




A dp for you on trimming costs — put T-J 
products to work in your plant! Engineered to 
save labor and give you plus perjormance in a 
wide range of applications. 

For those "muscle jobs" of pushing, pulling 
............ - or lifting — 100 lb. or 50,000 lb. — save money 

HYORAUUC CYUNOERS ^gcLnizing with T-J Air and Hydraulic 
* Cylinders! For high production in rivet- 

setting, specify T-J Rivitors with automatic 
feeding and setting ... air or electric power. 
For setting clinch nuts in automotive body 
panels, door locks and other products . . . 
set 'em 3 to 5 times faster with T-J 
Clinchors! For more work between 
grinds in cough die steels . . . T-J Cutlers! 
For accurate, automatic control of 
presses, brakes, other machines and 
equipment . . . T-J Air Controls. 
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USSR Military Aircraft 
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CONTINENTAL 
FIRST. . . AND FOREMOST 
IN THE LIGHTPLANE 
ENGINE FIELD 



Experience is vital in any field of endeavor, and engine 
building certainly is no exception to this rule. That is one 
reason— and a good one— why, when you're buying an 
airplane, it pays to choose a make and model with 
Continentol power. When Continental Motors pioneered 
the development of lightplane power plants more than 
20 years ago, it drew on specialized experience dating 
from 1902. And progressive Continental policies, re- 
flected in constant improvement, steady broadening of 
line, and development of service facilities wherever 
people fly, have kept the Continental name in the very 
forefront ever since. Conti- 
nental engines power more 
lightplanes today than all 
other engines combined. 
Capacity fo run and keep 
on running has made them 
fliers' first choice. 



rontinenta! Motors ror poration 

A ircraft Engine fjjvision 
MUSKEGON, MICHIGAN 


have awed completely by the de- 
vastation of mass bombing. They saw 
how German industry and transporta- 
tion was completely knocked out by 
heavy bomber raids. 

And like soldiers everywhere, they 
must have translated the wreckage 
back to the main streets of their home. 
Out of that shattering experience must 
have come the resolve that such a ■diing 
must never happen to Mother Russia; 
then, as a second thought, there must 
have come the realization that some 
day. they too must have abomberforce. 

But first, there were more important 
jobs. The United States already had a 
bomber force, and so the Soviet strategy 
saw a counter-measure, the jet fighter, 
as the answer. In jet development, they 
had little background, no experience. 
But they were overrunning a country 
full of specialists in that field. Quietly 
and efficiently, the Reds rounded up 
designers from the German fectories. 
In Russia, they were given free rein to 
develop projects they had under way 
at the end of flie war. 

Meantime, and whether or not svith 
the aid of Germans is hard to tell, the 
Reds cobbled up two interim jet fivht- 
ers, the Yak-15 and the MiG-9. Thev 
were combinations of tried and testeel 
airframes and tried and tested encines. 
The only catch was that they had been 
tried and tested under different condi- 
tions; the Reds flew them under the 
same conditions. Apoarently, Yak-15 
was the more successful, because it be- 
came the mainstay of Russian inter- 
ceptor SQuadrons and is still in service 
in satellite air forces. 

►Transports Next-But jet interceptors 
to stave off the enemv were not enough. 
Russia's antique rail and road could 
never withstand heavy bombing. Red 
answer had to be ,iir Iransportation. 

In quick succession, Russian designer 
Ilyushin developed the 11-12, counter- 
part of our Convair 240 or Martin 2-0-2, 
and the four-engined 11-18. Tupolev 
contributed a new fuselage to the B-29 
and called it the Tu-70. (To our best 
knowledge, several hundred Il-12s have 
been built, and the recently shown cap- 
tured movies featured dozens of these 
planes lined up on a runway waiting for 
takeoff.l 

With transportation needs of the 
Army arranged, and with an interim jet 
fighter in service, the Russians were 
ready to undertake studies of advanced 
fighters. 

After the transports, there was a short 
breathing spell. Then in rapid succes- 
sion came reports of sweptwing fighters. 
First credited to Lavochkin, then to 
Yakovlev, then to Mikoyan and Gure- 
vich, these beauties blasted trails of 
rumors across the entire continent of 
Europe. 

► Three Fightcis-With all the shout- 
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New type J-M THMRMOPM.MX BIAMKMT 

insulates world's first production jet with afterburner 


Shielding the entire afterburner and exhaust 
assembly on the Air Force’s new J33-A-33 turbo- 
jet engine for the Lockheed F-94 All-Weather 
Fighter required an insulation that could with- 
Stand not only terrific temperatures, but high 
frequency vibration as well. 

To meet these specifications, Johns-Manville 
has developed the Thermoflex RF-300 Felt — a 
homogeneous refractory fibre that provides ex- 
ceptional thermal efficiency, greater flexibility 
and a 25% saving in weight over previous 
insulation blanket fillers. 

Air Materiel Command flame tests show this 
new felt has excellent stability at 2000F. Its in- 
sulating efficiency is such that a Vi" thick blanket 
produces a 1500° temperature drop between the 
hoc face and the cold side of the screen when 
the hot face is in the range of 15H)0-2000F. And 
k so effectively dampens high-frequency vibra- 


tion that thermocouple leads, as well as fuel, air, 
igniter and hydraulic lines can be mounted di- 
renly on the blanket, utilizing smaller. lighter 
clips chan previously required. 

Thermoflex Blankets are fabricated with the 
RF-300 Felt sealed between sheets of corrosion- 
resistant Inconel or stainless steel, edge-folded 
and seam- or spot-welded as required. They are 
custom-made for insulating entire powerplant 
assemblies such as aviation gas turbines and ex- 
haust systems and to insulate, ptotect and fire- 
proof heating systems, fluid storage tanks, air- 
conditioning systems, thermal de-icing ducts, 
etc. Special preformed shapes are also available 
CO fit the intricate surfaces involved in many air- 
craft and powerplant applications. 

For the full Story on Thermoflex Blankets and 
RF-300 Felt, write for Brochure AV-IA. Address 
Johns-Manville, Box 290, New 'York 16, N. Y. 


BS l Johns-IVlanville 


PRODUCTS for the 
AVIATION INDUSTRY 





ing over, it seems that there are, after 
all, three of these new interceptors. 
One is for each of the top Russian de- 
signers with the exception of Ilyushin— 
he's been busy on bombers and trans- 
ports-and Tupolev— he designs ground- 
su^ort craft. 

These are the three airplanes which 
are in— you might call it— service com- 
petition. 'ITie MiG-iS is probably the 
furthest along of the lot, because it 
has a^eared in squadron service on 
many fields in Germany. And in Korea, 
the yo-yo tactics of the iMiG are being 
pitted against first the F-80 then the 
F-86 and now the F-84, plus the F9F. 
Combat reports of Red pilots will be 
carefully compared for estimates of per- 
formance of our top fighters- 

Chances are that they know by now 
(after reading that the F-80 put up 
an inadequate performance against the 
B-36) whether or not their inter- 
ceptors have a prayer of stopping the 
superbomber. 

(Incidentally, in the rush to develop 
interceptors, the historical role of Red 
air strength in army cooperation has 
not been neglected. Ilyushin’s Stormo- 
vik, or Iron Ivan as the Germans called 
it, has been superseded by the 11-10, 
faster and heavier-anned. The Tu-2 at- 
tack plane has a vounger jet brother, the 
I'u-8, and a later twin-jet version, 
Tu-10, which has been compared to the 
Canberra or the B-45.) 

► Current Status-This history has now 
arrived at the contemporary level. And 
sifting facts and weigliing such evidence 
as is available suggest three broad con- 
clusions: 

• Soviet air power until recently has not 
been bomber-minded. This is borne 
out by their operations in WW II and 
by their past chief functions as ground- 
support for troops- 

• Russia has bera restrained from di- 
rect military action only by U. S- 
strategic air power. They have seen the 
effects of strategic bombing. Tbey 
know and respect our possibilities as 
proven by their current concentration 
on defensive jet interceptors. 

• Russia’s next major air advance will 
be heavy bomber. This is «rtainly 
logical, and it is the one missing factor 
in making Russia a power to be feared 
in the air. 

And this step is going to be the most 
difficult one for them to take. In the 
development of the intercontinental 
bomber, this country has nearly a ten- 
year lead. The Russians have little back- 
ground and little eiroerience in design 
and construction of* really heavy air- 
craft. Neither do their (German emi- 
grees. Neither do the engineers in any 
of the satellite countries. And there is 
nothing they can import that will help, 
either. 

D.A.A./HeiDi 
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PRODUCTION IS ON THE UPSWING. And with ircreosad tempo 
of production, the usual search for better and time-soving 
methods is on once again. Cherry Rivets grew up with the 
ovialion industry. They were developed in close ossociation 
with aeronautical engineers. For difRcult-to-reach and blind 
spot fastening applications. Cherry Blind Rivets give you 
moximutn vibration resistance, strength comparable to solid 
rivets, and the simplest method of installation. 


eiOSE ASSOCIATION OF IDEAS produced the finest possible 
blind fasteners. Cherry Rivets give you more shank expan- 
sion for tighter, vibration-resistant joints. They give you 
greoter hole-diometer and grip-length tolerances for mere 
latitude on all types of assembly end repair jobs. For 
aviation's production lines ... Cherry Rivets are available 
in more rivet types, a greater ronge of diometers, ond the 
greotest number of grip lengths. 


For further information, write today for the Cherry Rivet 1951 Condensed Cateiog. 
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LIGHTER-THAN-AIR 


Better Blimps Ready for Anti-Sub Role 


Prototype is biggest yet; 
U. S. stockpile in good 
shape. 

By Alexander MeSurely 

U. S. lightcr-than-air power, thanks 
to a good-sized stockpile of its famous 
World Wat II Type K blimps, is in 
much better shape to start hunting sub- 
marines, its principal wartime mission, 
than it was at the beginning of World 
War II- And a fair-sized procurement 
program for new and modernized 
blimps is in the cards. 

Goodyear Aircraft Corp., only U. S. 
builder of complete airships in recent 
years, is now completing the prototype 
of the biggest non-rigid yet, a formi- 
dable addition to the K-Type and 
M-Type blimps which comprise the 
present operational craft. 

More than 1?0 of the K ships were 
built in World War II, and more than 
5000 Navy pilots and crews were trained 
to operate lighter-than-aireraft. It is 
expected that a considerable number of 
them could be called back either as in- 
structors for new crews or, after re- 
freshen, to return to active duty them- 
selves. 

► On the Record— Navy's lighter-than- 
airmen are proud of their World War 
II record, with some reason. It is esti- 
mated that the blimps escorted ap- 
proximately 90,000 surface craft without 
a single vessel lost to submarines while 
under escort. Only one blimp, the 
K-74, was lost in action with a German 
submarine. 

With a sufficient store of fireproof 
helium gas in reserve to meet any con- 
templated expansion of the airship pro- 
gram, the U. S. is still well ahead of 
any other nation in this natural advan- 

Vhere appears little chance, currently, 
that rigid airships will come back into 
the U. S. lighter-than-air picture, al- 
though Goodyear is still urging the 
advantages of building several huge 10- 
million cu. ft. volume rigid airships as 
cargo carriers and perhaps as aircraft 

Prospects are that Navy's still rela- 
tively modest lighter-than-air procure- 
ment funds will continue to go for the 
iion-rigids. It looks like the Navy may 
standardize on an improved version .of 
the K ships (ZP4IQ for coastal anti- 
submarine patrols and training and on 


its nc« N ships, supplemented by the 
slightly smaller M ships, for long-range 
ocean patrols- All nill carry elaborate 
long-range radar search equipment. 

Navy already has four of the M ships 
(725, 060 cu. ft.), one of which set a 
world (light endurance record of 170 
hr. Volume of current K-ship's enve- 
lopes is stepped up to 456,000 cu. ft. 


and on some of the newer ones to 527,- 
000 cu. ft. But the four new N ships 
will be still larger. The prototype, due 
to fly this spring, has an 875.000 cu. ft. 
gas bag and later versions will increase 
this volume to just under a million cu. 
ft. 

Few of the World War II training 
ships, the little Ls (which were con- 



AVICA is equipped to produce out of the ordinory special 
finings in small quantities promptly and economically. 
Special thread finings ond forged or cost ports duplicated 
ond finished from solid stock — ports for fuel, pneumatic 
ond hydraulic systems — fiinings for mock-up and ex- 
perimental installations — all orders furnished with 
materiel certifications occeptoble to the services. 

For complete information write to Dep't SF 


WICA 


C O RP O RATI 0 N 
PORTSMOUTH, NEWPORT, RHODE ISLAND 
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£^ependable and r 
Grumman fighters have contributed 

greatly to Naval air strength for 

many years. On these fighters, as 

well as Grumman’s attack and 
tmphibian aircraft, Aerotec controb 
have been specified in increasing 
quantities. The latest F9F 
utilizes Aerotec float controls, 
valves, and pressure controls, 

Grumman’s latest planes, ' 
still shrouded in security, 
will employ Aerotec 
controb. 




THE THERMIX CORPORATION 


Greenwich, Conn. 


THE AEROTEC CORPORATIOM 

6REENWICH CONNECTICUT 


verted from peacetime sight-seeing 
vehicles) and the slightly larger Gs re- 
main in commission, and they ace used 
only for experimental projects. 

Postwar developmerrts in refueling 
airships while in flight from surface 
vessels were started about two years 
ago, and have progressed to a point 
vmece it is no longer necessary to push 
an airship to its extreme range without 
refueling- 

Postwar techniques have also been 
perfected to rearm and to take on 
supplies from surface vessels while con- 
tinuing Bight, and to reballast in flight 
by taking on water from the ocean. 

Alt the blimps now operational and 
those forthcoming are equipped or are 
being equipped widi power winches for 
use in resupplying while in Bight, and 
also for air rescue work. 

► The Job-Primary job of these lighter- 
than-aircraft is to patrol and accompany 
convoys to spot enemy submarines. But 
the bfimp itself doesn’t act as the sub- 
killer unless emergency requires. And 
usually its veiy presence makes the sub 
keep its head down. Once the undersea 
prowler is spotted and marked with 
sonobuoys, the blimp calls for heavily 
armed sub-killer planes like the big 
Grumman AF-2s and Douglas AD 
series to finish off the sub with bombs. 

(Continued on p. 188) 
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MULTI-ENGINEDI 
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Compact. Stardy. 


i. BACON boacons. 
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Flying hospitals for evacuating the wounded . . . swift troop transports . . . 
giant ail-purpose cargo carriers — new airplanes such as the Douglas C-118A bring 
versatility to the Military Air Transport Service. The C-118A, 
soon to be in service, is the Air Force designation for the 
DC-6A Liftmaster — a larger version of the famous DC-6 
passenger transport. Flying payloads up to 30,000 lbs. at 
320 mph with a range of about 1,740 miles, the C-118A 
will do one-third more luorfc than the C-54 at one-third less 
operating cost! Thus Douglas answers the need for a 
high-speed, long-range dependable military air transport. Meanwhile, 
n the drafting hoard and in the laboratory, Douglas engineers and research experts continue 
to pioneer new and more advanced aircraft in the direction of 
turbo-prop, jet and rocket propulsion. 
f OfC Douglas Aircraft Company, Inc. 




New 1951 

CHEVROLET TRUCKS 


Better before... now better than ever 


America’s best truck investment is an even better 
one (or 'Si! Yes, this latest line of Advance- 
Design trucks combines the greatest of Chev- 
rolet's traditional advantages with new features 
and improvements that make your dollars go 
farther than ever! Along with outstanding power 
and economy, finest construction and superior 
CHKVROtrr MOTOR DIVISION Cmtri 


handling ease, Chevrolet Advance-Design trucks 
offer new, improved-design brakes, new Venti- 
panes, and Chevrolet's new cab seau — plus a 
host of other features that mean increased value 
to owners, See your Chevrolet dealer and look 
over this new line of 1951 Chevrolet trucks 
today. They’re "best buys” every one! 

(M»»«Cir/»rW«u, DETROIT 2 . MICHIGAN 




U. S. Lighter-Than-Air Ships 


STEREOSCOPIC 

VIEWER 

AND HEIGHT FINDER 
MODEL 50 

. . another product of Hycon Mfg. Com 

• Electronic Test Eguipmcnt 

■ Gyro Control Oerices 

■ Automatic Fuel Controls 


£ 


Ktwnpogjf 

2961 E. Colorado. Posadena. Colil. 


American 
Electroneering 
CORP. 
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But the modem blimp can outspeed 
most surface and under-surface craft by 
about a hvo-to-one margin and carries 
enough armament to give the submarine 
a bad time, if necessary. 

With a new aerial partner in the 
business of submarine hunting, the 
helicopter, expected to be added by 
the Navy soon to the blimps and radar- 
erjuipped patrol planes now used, the 
chances for successful submarine raids 
are expected to be further diminished- 
However with the new threat to U. S. 
cities from off-sliore submarines which 
may launch missiles carrying atomic 
warheads, the network of anti-submarine 
defenses is required to be far more 
efficient than ever before. 

Navy's first new N-ship, now virtually 
complete, is an interesting example of 
how far lightcr-than-air non-rigid design 
has progressed from balloon days, 

► Up-to Date-The prototype ship uses 
a new type envelope made of neoprene- 
coated Fortisan rayon, which is lighter 
than the cotton fabric envelopes cus- 
tomarily used. Navy researcbeia are not 
entirely satisfied with the new material 
in its present state, so pending further 
improvements they expect to use long- 
stapled cotton fabric envelopes on some 
of the production N ships. Due to the 
additional weight of the cotton enve- 
lopes a larger volume of lifting gas will 
be required, hence the increase to a 
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Having pipe coupling difficulties? 

THE FRPIPE CONNECTOR frmSdes... 


PRESSURE RESISTANCE 

Pressures of up lo SOO p.s.i. can be accommo- 
dated. 

TEMPERATURE RESISTANCE 

By changing the seal to suit each individual re- 
quirement, a wide range of temperatures can 
DC accommodated. 

FLEXIBILITY 

The flexible nature of the steel insures a satis- 
faaoty joint regardless of a reasonable degree 
of pipe malalignment. 


TENSILE STRENSTH 

Subjected to a tensile load, under pressure, an 
extension of .48" was obtained without failure. 

VIBRATION RESISTANCE 

The connector has remained leakproof after 500 
hours of continuous vibtadon under test. 

LOW WEIGHT 

The connector is lighter than comparable sires 
of hose and pipe clip joints, 


The FR Pipe Connenor was designed to 
fill the need for a safe, reliable method of 
joining rigid pipes which most acconmio- 
daie high pressures. It is specially suit- 

in pressure refueling systems, but, by 


simple application, without the need lor 
special end fittings, it also finds a ready 
use in oil, coolant, hot ait and other such 
iustallaiiona, 

for pipes from I" to O.D. Larger 
sires will be made on request. 
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FLIGHT 

REFUELING 


DANBURY, CONN. 


Specialists in Aircraft Fueling Sys- 
tems and Equipment. 


^5 bag Ilf .ipproxiinatcly tine million 

Carr\'iiig out the streamlining of the 
non-rigid to a new high, Goodyear de- 
signers hate located its powerplants in 
an engine room within the ship car. 
Shafts and gearing transmit the power 
of the two Wright R-1 100 engines 
rated at SOO hp. eacli, to two three- 
bladcd Curtiss 18-ft. diameter propel- 
lers. mounted on outriggers. 

This arrangement permits small di- 
ameter cstemal nacelles to accommo- 
date the propeller hub and gear box, as 
well as making tlic engines readily ac- 
ctasiblc to mechanics for maintenance 
in flight. Gearing is arranged so that 
cither posvcrplant or both nill drive 
both propellers. I’nrflier streamlining 
is achicsed by retraction of the tricycle 
landing gear, a feature not common in 
earlier airships. NoscwhccI tucks into 
a well in the bottom of the car, while 
main wlieels and gear fold tip into the 
outrigger nacelles. 

Tlie ensclope of the prototvpc N 
ship is 52-1 ft. long and ^1 ft- in diam- 
eter, svhile the two-deck car attached 
to it is Ss ft. long. 

Four control surfaces called rtiddcsa- 
tors at the stern arc mounted at -15 deg. 
from vertical and horizontal and svill he 
operated in miisim for eitlicr scrtical 
or horizontal control. 

The neu N ships. like the M .ships, 
are designed for long-r.inge operations. 



WIZARD of OZ* 


• OrNAUICALLT BALANCED 


• WEIGHT; LESS THAN Ji OZ." 

• AVAILABLE HEKMET^CALLT^ ^ 

• HIGH RESISTANCE TO^VIBRATION— 


• DESIGNED SPECIFICALLY 


HUFCO INDUSTRIES 

AIRCRAFT SUPPLIES S EQUIPMENT 
2SIS West Olire A«e - Burbsali, ColilOMia 
Telephoxe: RocR»«ll 9-2118 - Tw>. Brb. 7148 


We’ve changed 



to MELETRON 


pressure actuated 

SWITCHES 


When a major airline changed over to 
MELETRON pressure actuated switches 
recently, we asked why. The engineer- 
ing manager said: 


“We replaced the fuel, oil and water 
injection pressure warning switches on 
our Convairliners with Meietrons. 
Results have been excellent." 

HARRISON W. HOLZAPFEL 


While there are other switches that 
meet specifications, the performance 
records of meletron switches stand 
unchallenged. 
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SEARCHLIGHT SECTION 



Where to Buy 

ppr»r»TirTC _ cppUTz-pe*^ 


^—1 CONTRACT 
I (machining 



ENGINEERS 

Build your future with a young company 
with expanding opportunities 

Immediate openings for qualified men with engineering degrees, 
or experience in ctirpiane. guided missiles and helicopter engi- 
neering, particularly in 

AERODYNAMICS 
DESIGN 

DRAWING CHECKING 
ELECTRONICS 
FLIGHT TEST 

FLUTTER AND VIBRATION 
HANDBOOK WRITING 
ILLUSTRATION - TECHNICAL 
SERVO MECHANISM 


STRESS ANALYSIS 
STRUCTURAL TEST 
TOOL DESIGN 
WEIGHT CONTROL 
AFTERBURNER DESIGN 
JET ENGINE CONTROLS 
POWER PLANT ANALYSIS 
RAMJET ENGINE DESIGN 
THERMODYNAMICS 


SERVICE ENGINEERS 

Limited number of openings also availafale for mechanical engi- 
neers, engineering trainees and electronic technicians. 

Top starting pay . . . rapid advancement based on individual 
merit . . . liberal employee benefits . . . bonus for extended 
work week 

Send resume of frainfng, experience, date available fo 

McDonnell aircraft corporation 


BENDIX AVIATION CORP. 

PACIFIC DIVISION 

OFFERS IMMEDIATE POSITIONS IN ENGINEERING FOR THE 
DEVELOPMENT OF GUIDED MISSILES, RADAR, SONAR. SALARY 
COMMENSURATE WITH EXPERIENCE, TRAINING & ABILITY. 


SENIOR ENGINEERS 


JUNIOR EN6INERS 


SENIOR & JUNIOR ENGINEERS 

For the design of servo-amplifiers, pulse 
circuits, Amplifiers, antenno, VHF-UHF- 
fronsmitters & receivers. 


Periodic wage & promotion ri 


; ATT: tNSINegRING FeRSONNCL MGR. 


BENDIX AVIATION CORP. 

PACIFIC DIVISION 

11600 Sherman Way No. Hollywood, Calif. 
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SEARCHLIGHT SECTION 


BELL AIRCRAFT CORPORATION 


oifero 

ENGINEERING OPPORTUNITIES 

reseorch— development— design 

AIRPLANES— GUIDED 

MISSILES— HELICOPTERS 

Openings 

n the East for 

DESIGN CHECKERS 

MECHANICAL DESI6NERS 

ELECTRO-MECHAN ICAL 

ROCKET DEVELOPMENT 

ELECTRICAL DE5ISHERS 

ROCKET MOTOR DESIGNERS 

ELECTRICAL DESICN 

ROCKET MOTOR TEST 

ELECTRICAL EQUIPMENT 

SERVOMECHANISMS 

ELECTRICAL SYSTEMS 

SPECIFICATION WRITERS 

PRELIMINARY DESIGNERS 

WEIGHTS ENGINEERS 

Address: Monage 

Engineertag Pereonnel 

BELL AIRCRAFT CORPORATION 

P. O. Box 1. 

ullolo S. New York 

Openings 

n the West for 

ELECTRONICS ENSINEERS 

ELECTRONICS TECHNICIANS 

ROCKET TEST ENGINEERS 

ROCKET MECHANICS 

Rocket or Missile experience desired 

Address: F 

.IN Tn«/ Dimn.or 

BELL AIRCRAFT CORPORATION 

P. O. Box 391. Hollomo 

Air Force Bane, New Mexico 


Openings for 

ENGINEERS 

in 

CALIFORNIA 

Positions now available for experi- 
enced aircraft engineers 

ELECTRONIC SPECIALISTS 
RADAR TECHNICIANS 
AERODYNAMICISTS 
AIRCRAFT DESICN ENGINEERS 
STRESS ENGINEERS 
DRAFTSMEN 


SPECIALISTS IN AIRCRAFT 
ENGINE EXHAUST SYSTEM 
DEVELOPMENT 

with background in 
Thermodynamics and Combustion 
Send resume of experience and 
technical training to 
Director of Engineering 

RYAN 

AEROmriCAL COMPANY 

108 Lindbergh Field 
SAN DIEGO, CALIFORNIA 


ENGINEERS 


IMMEDIATE OPENINGS 

KAMAN AIRCRAFT CORPORATION 


FOB 

offers you unusual opportunities to secure your future with a young and 
growing organization. Long range progrom developing and producing 


ENGINEERS 

new types ot helicopters for the military services. 


„ 

Excellent suburban working and living conditions. Compensation for 


o. Soulhem CalHomio 

facilities. 


ENGINEERS Interested in Join- 

ROTOR DESIGNERS AIRFRAME DESIGNERS 


ing a Young, Progressive Com- 

POWER TRANSMISSION ROTOR STRESS ENGINEERS 


pony. Pioneering in the Devel- 

DESIGNERS LOFTSMEN 


opment oi the Ramiet Engine 

AIRCRAFT CONTROLS DRAFTSMEN 


and Related Accessories — Top 

DESIGNERS PRODUCTION PLANNERS 


Pay with Ideal Working Condi- 

ENGINE INSTALLATION TOOL, JIG ond FIXTURE 


tions — Apply 

DESIGNERS DESIGNERS 



Send detailed resume to 


Personnel Depi. 

PERSONNEL MANAGER 


MARQUARDT AIRCRAFT CO. 

THE KAMAN AIRCRAFT CORPORATION 


7801 HAYVENHUBST AVT. 

WINDSOR LOCKS, CONNECTICUT 


VAN NUYS. CALIF. 
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AEROHAUTICAl ENGINEERS 


Independent Research and Devel- 
opment Organization in Virginia 
hos openings for responsible men 



ENGINEERS- 


Goodyear Aircroll Corporation, one ol the old- 
est aircrait development organizations in the 
field, now offers unusual opportunities to engin- 
eers, qualified through educational background 
and experience, in all phases of cdrcroft design 
and development. 

A foremost producer of military edicroft during 
World War II, Goodyeor Aircraft is continuing 
its long-range ptogrom for the development, 
design, and manufacture of a highly diversified 
line oi products. In addition to currently manu- 
facturing airplanes and cdiships, the company 
also designs and builds a number of vital com- 
ponents, including wheels and brakes, plastic 
aircraft components, guided missiles, radar, 
and other materiel for the defense program. 

The diversification of products at Goodyear Air 
craft Corporation has resulted in an unusually 
stable and progressive organization throughout 
postwor years. 


EXPERIMENT INCORPORATED 
P. 0. Box 1-T 
Richmond 2, Viiginio 


ENGINEERING 
TEST PILOT 



PIASECKI HELICOPTER CORP. 
Morfon, Po. Near Philodelphia 


AERO 

KEllETT AIRCRAFT CORPORATION 


You are invited to investigate these opportunities 
by submitting a resume oi your qualiiicationa ano 
experience, which will be given prompt and 
serious consideration. 

Address all conespondence to Mr. C. G. Jonee. 

Salary Personnel Department. 


goodFyear 

AIRCRAFT CORPORATION 

AKRON 15, OHIO 


AIRPLANES 


Has 

IMMEDIATE OPENINGS 
For 

DESIGN ENGINEERS 
LAYOUT DRAFTSMEN 
STRESS ANALYSTS 


rut'oorMMnfi"h!'BV‘de9rel ' 

Chief Engineer. 


ireferobly. 


KELLETT AIRCRAFT CORPORATION 

Central Airport, Camden It, N. J. 
Merchontville 8-4800 


GRUMMAN "WIDGEON"— Low Time— $9,500 

PBY-5A — Licensed, New Fabric, Mod. Toil — $26,500 
BEECH-C185 — Excellent Executive Ship — $35,000 
—Will Accept BONANZA or NAVION h Trade— 

— ABOVE AIRPLANES ALSO AVAILABLE FOR LEASE — 

ENGINES-ACCESSORIES-PARTS-SUPPLIES 

CENTRAL PURCHASING AGENCY, INC. 

Write; P. 0. Box 126, International Airport Branch 
Phone; 88-5298 - MIAMI, FLA. 
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SEARCHLIGHT SECTION 


ENGINEERS 

Needed Immediately 

for 

FAIRCHILD'S 

Guided Missile Program 

Research, Development and Production 
TOP SALARY! 

All Classifieotions of 

AERONAUTICAL ENGINEERS 
ELECTRONIC ENGINEERS MECHANICAL ENGINEERS 
and ELECTRONIC TECHNICIANS 

Convenient interviews will be orranged 
Personnel Manager 

FAIRCHILD 

FARMINGDALE, LONG ISLAND, NEW YORK 


ANNOUNCING THE NEW LOCATION OF 

SMITH AIRCRAFT CORPORATION 

SPECIALISTS IN: 

• CUSTOM AIRCRAFT INTERIORS, 

EXECUTIVE AND AIRLINE 

• AIRCRAFT CONVERSION 

• ENGINEERING SERVICE 

• SEATS AND LOUNGES 





CHIEF PILOT 

at once to; 



FLIGHT TEST 
ENGINEERS 

with three to seren yeors experi- 
ence needed for flight test opera- 
tions ond flight test engineering 
for pilot and pilotless aircraft. 
Housing readily available for rent 
or purchase — long ronge pro- 

CHANCE J0U6HT AIRCRAFT 

P. 0. Box 5907, Dollas, Texas. 


WANTED 

GENERAL INSTRUMENT 
REPAIR MECHANICS 



SfUING OPPOUTUNITY OFWRfD 




POSITIONS WANT tP 

w^m 


asss 





SEARCHLIGHT SECTION 



AVIATION 


SEARCHLIGHT SECTION 






Gerator HYDRAULIC 


Motor Driven 

FUEL BOOSTER PUAAPS 

PUMPS 

Mfg. by Thompson Products, Inc. 

Mfg. by Eclipse Aviation Co. 



FA or GA Pom Sll 

TYPE 5M-Mod.l. 1 J 3- 

Cflpoeity^ no ,.j.h. @ a PJ.I, 


”d,r.y'HOTOB d“ 



FEDERATED EQUIPMENT CO. 

357 West 17 St. 

New York, N. Y. 

AFgonou; 

5-2 M5 


ie-280?:? 


price $3000.00 



COLLINS CN6INEERIHG C°OMPANY 
<054 Woihln^ton Bl«d„ Cnlxr City, Calif. 


FOR SALE 8EECHCRAFT D.18-S 


PATTERSON DENTAL SUPPLY C 


FOR SALE 

DOUGLAS B-26 

Executive interior with 8 passenger 
seats plus two crew, Full radio 
equipment. Entire ship in new con- 
dition. 500 hours totol time on air- 
craft and engines. New engines 
available with aircraft. 

CONTACT P. O. BOX 3006 OR 
PHONE VALLEY B876, 

NEW ORLEANS. LOUISIANA 


A & E ACCESSORIES 
ENGINEERING 

SS Maple Avenue 
Sea CIIK. Lsng Island, N. Y. 


AIRCRAFT RIVETERS 

We have in stock for 
immediate delivery 
Enco Model 279 and 1002 
also General GMR 36" Riv- 
eters. All in 1st class con- 

DONBERG and DANITS 


SNOWFIGHTERS 

N. E. BUS & EQP'T CO. 


Available 

MANUFACTURING CAPACITY 


U. 3. Mor 
reduce ond e 
in Ihe Sleiling 
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AIRCRAFT i ELECTRONIC 
EQUIPMENT 

As a leading supplier we offer o 
complete line of 

BRAND New INSTKUMeNTS 



WUX Great Neck, N. Y. 

INSTRUMENT ASSOCIATES 

363 Great Neck Rd.. Gieot Neck, N.Y. 
Tele: Greef Neck 4-IF47 



FOR SALE 


LOCKHEED LODESTAR 18-56 

Serial 2310 Btlllih Beglttrallen VP. TA». 
^nvenlon 14 Seeu.'^ Alriraine haii» B4E1 



British West Indian Airways 

Porf-eF-Spatn, Trinidad, B.W.I. 



C-47B 

and other DC-3 type aircraft 

This Mallard-owned DC-3 type aircraft is an ex- 
ceptional buyfor Mallord custom conversion. It has 
T 830-92 P & W engines; was manufactured in 
1943; has only 2400 hours total airfrome time, 
ond has flown 945 hours since a major overhaul. 
This is one of the finest aircraft we have for sale. 

But we are constantly purchasing DC-3s, ond will 
be happy to discuss, at your convenience, a suit- 
able executive aircroft for custom conversion at 
our Bridgeport plant. 


Mallard’s new Bridgeport facilities— over 1 40,000 
sq. ft. of hongar space and shops — are CAA 
licensed and equipped to perform complete con- 
versions, modifications and all types of mojor over- 
houls. This operation coupled with our sales and 
service Teterboro terminal provides one of the most 
complete executive oircroft centers in the country. 


For further information on all Mallard sales and 
services write or phone Robert M. Hewitt, Pres., 
Hasbrouck Heights 8-1404, Teterboro, N. J. 
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NEWS OF THE WEEK 


Drive for Larger USAF Opened 


Ait Force’s Cliief of Staff, Gon. Hoyt 
Vandenberg last week opened the way 
for Senators to launch a drive for an 
all-out build-up of the Air Force— prob- 
ably to 183 groups or mote instead of 
the present target of 95 by mid-1952. 

It came during hearings on defense 
of Western Europe. The issue; should 
the U-S. participate in a European 
ground war in an attempt to stave off 
occupation of the continent by over- 
whelming Russian troops— if and when 
they iniglit attack; or. should the U. S. 
pulverize Russian industry with atomic 
strategic bombing and then go about 
the business of liberation? 

► First Favored— The Administration 
favors the first strategy— largely on the 
ads'ice of the State Department, sensi- 
tive to European political reaction. The 
military is obliged to support the policy 
of its commander-in-chief. Reportedly, 
they consider the second course-being 
pushed by Republicans, concerned o\or 
a big expenditure of American liyes in 
ground fighting— militarily, at least, 
more sensible. 

Vandenberg's opening for more em- 
phasis on airpowet was restrained. 

Could the war potential of Ru.ssia be 
destroyed by oiir Air Force? Sen. Ken- 
neth 'iV'hcrry, Republican leader in the 
Senate, wanted to know. 

The ait chief's reply; "with an ade- 


quate USAF, properly manned, with 
sufficient personnel and bases, the war 
potential of any nation of tlie world 
could be destroyed by that air force.'' 

Wherry; docs the U. S. have sufficient 
airpower to do that? 

Vandenberg; "our power is great, it 
is getting greater every day. It is not ;ii 
adequate as I would desire it.” 

.^t the Senators’ request, Vandenberg 
will confidentially supply a blueprint 
for a build-iip of US.\F capable of 
knocking out ftiissia in the air. "1 want 
to compare the cost of that program 
with the cost of a ground svat in 
Europe", W'herry observed. 

Action on DO’s 

Prisatc and executive plane owners 
will get DO priority for spare parts for 
the next three months. This is the rec- 
ommendation to National Production 
.Vithority by .\it Coordinating Com- 

In the same three-month interim 
period, no priorities for 625 new planes 
may be approved. This is a three 
mbiiths’ quota at an annual rate of 
2300 private and executive planes an- 

permanent program to go into ef- 
fect with the controlled materials plan 
July 1 is under study by CA.^ (the 


claimant), ACC (claimants dis’ision), 
National Production Authority. 'I'his 
will be based on estimates of how many 
non air carriers can be considered "es- 
sential” to inobiUzation, First on this 
list are agricultural planes, followed by 
rescue organizations and executise 
planes of defense contractors. 

2-0-2 Report Due 

The Martin 2-0-2 modification board 
this week should come up with recom- 
mendations for changes on the Martin, 
following intensive study of the plane 
by more than a dozen specialized work- 
ing groups. 

Some of the inspection work has al- 
ready led Northwest Airlines, to make 
changes. 

Results so far liavc indicated that no 
radical changes are necessary. The in- 
spection is expected to make many small 
contributions to the plane's efficiency 
and safet)’, just as a similar modification 
board study improved the DC-6 sev- 

M'orking group reports were due for 
submission to the modification board 
I''cb. 22, and the board should make 
recommendations to the Ci\il .Aero- 
nautics Administrator this week. The 
administrator will issue: 1. Any iiunda- 
torv change airworthiness directives that 
appear called for; 2. Optional clumge 
notices; and 3. Operational procedure 
recommendations, 



Our Expanding 
Industry . . , 

Aerojet Corp. expects to employ 
1300 by June in tnc new plant it 
is building on a 7200-acrc site near 
Sacramento, Calif. The rocket en- 
gine nianutacturer says the em- 
ployment figure will reach 2000 
by October. 

Solar Aircraft Corp. will build 
a 300.000-iK). ft. plant at Des 
Moines, near its present plant, as a 
result of the minibct of orders and 
letters of intent it has on hand. 
Completion of the new plant, with 
expansion of Solar s San Diego 
main plant, will give tlic com- 
pany a million sq. ft. of plant 
space. Employment, non' 30u0, is 
scheduled to increase to 50U0 bj' 
the end of 1951. . . . 

Garrett Corp. is norkiiig on a 
$600,000 .MKc.'earcii plan! at 
Phoenix. When done, it n iil have 
250,000 sq. ft. under one roof at 
.1 site adjoining Sky Harbor, the 
municipal airport. . . . 

American Helicopter Co., Man- 
hattan Beaeh, Can.., has taken 
over a portion of halcoii I'ield, 
Ariz.. for experimentation on a 
pulsejet helicopter. , . . 

Rhecm Mfg, Co., South Gale, 
Calif., has signed a contract with 
Lockheed .Mrcraft Corp. for the 
fabrication and assembly of major 
components of T-33 trainers and 
l'•9■l all-weather fighters. Work 
will be under the direction of 
Lautance H. Cooper, veteran air- 
craft executive. . . . 

Continental Aviation & Engtg, 
Corp. has received a S7-niillioii 
ORC order for Navy lielicoptcr 
engines, extending an original 
pilot order received a sear ago. 
The engines will be produced in 
Detroit. . . . 

General Electric Co. will build 
a plant at Utica, N. Y., to produce 
electronics equipment. 'Fhe new 
works, which will cost $15 mil- 
lion, will employ 2500. GE elec- 
tronics production has heretofore 
been centered at the company’s 
Electronics Park, Syracuse, . . . 

Honeywell Aero Div. plans to 
double its aeronautical production 
facilities by .Ang. 1, Minneapolis- 
lloncvwcll will build a new onc- 
storv’ factory with 100,000 sq. ft. 
floor space adjoining its present 
aeronautical plant in Minneapolis. 
This is in addition to the tnree- 
stoiy structure to house the engi- 
neering department which should 
be fully occupied by mid-April, 


NEWS DIGEST 


DOMESTIC 

Second phase of a detailed study of 
industrial security measures has fceen 
completed by Munitions Board. Survey 
shows that industry is most concerned 
with sabotage and air raids. But most 
sccuritv' plans were found to exist only 

Ned Root and Richaid Bean arc 
joining Lockheed Aircraft Corp, this 
month as publicity manager ana assist- 
ant. Root has been managing editor 
of Air Force Magazine and Bean was 
publicity manager of Los Angeles 
Chamber of Commerce. John Guen- 
tlier continues as Lockheed Eastern 
publicity representative, with offices in 
New York, while Maggie Smith will 
still handle radio, television and export 
publicity from Burbank. 

Mote than a score of prime USAF 
contractors in the New York metropoli- 
tan area exhibited materiel at the N, Y. 
AF Procurement Field Office during 
I'cb. 19-Feb. 23 in an attempt to enlist 
the services of local small business firms 
interested in subcontracting. The prime 
contractors possess over 300 contracts 
totaling over $250 million. 

H, J. van del Linde has been pro- 
moted to production manager of Ryan 
.Aeronautical Co, Formerly airplane 
production superintendent, van der 
Linde has been with Rvan since 1923. 

American Airlines has ordered three 
more 52 passenger DC-6Bs, upping its 
total fot this model to 17- All are to be 
delivered this year at a total cost of 
$19 million. A.A will use the DC-6Bs 
additional space foe cargo. 

William B. Bergen has been pro- 
moted to vice president-chief engineer 
of the Glenn L, Martin Co. Bergen’s 
specialty lus been rocketry, pilotless air- 
craft and missiles. 

Flying Tiger Line has started over- 
night regional airfreight service linking 
M'est Coast. Middle West and East 
Coast cities, a new service added to the 
carrier’s six daily transcontinental sched- 
ules. Company is upping its C-46 fleet 
by 12 more planes, a total of 37. Its 
business has more than doubled in the 
past six months. 

Raydist~a new radar-like position-in- 
dicating system— goes to Wright Field 
this week for checking the accuracy of 
development and operational models of 
ILS, GCA, P.AR. Raydist is a new type 
of super-accurate equipment developed 


by Hastings Instrument Co., of New- 
port News. Position error of Raydist is 
about one foot error fot every mile of 


FINANCIAL 

Pacific Aimiotivc Corp.; Reports a 
net income of $5'J3,633 for tlie year 
ending Nov. 30, 1950, compared with 
a loss of $2-1,962 for the same period 
in 19-19. Gross sales were $15,702,5-17, 
a -11 percent increase over the preceding 
year, -and the largest in the company's 
22-yr, liistory. 

Bendix Aviation Corp.: Reports a 
net income for the year ended Sept. 
30, 1950 of $16,934,1 16 compared with 
$11,086,781 for 1949. Sales totaled 
$219,419,794 as compared with the 
previous period's $182,674,462. Air- 
craft equipment accounted for 49 per- 
cent of 1950's sales volume. Employ- 
ment has jumped 40 percent since the 
outbreak of the Korean conflict. 

Beech Aircraft has completed an 
agreement with a syndicate of seven 
banks to borrow $10 million as working 
funds to handle vasth- increased con- 
tract schedules. Beech backlog is about 
$100 million. Firm orders arc on hand 
for about 150 C35 Bonanzas and 36 
Twin Beech 18s. 

Aluminum Co. of America has in- 
creased its indebtedness limit up to an 
aggregate total of $500 million at any 
one time. Previous limit was $200 
million. Increase was authorized to 

E ermit huge expansion program to 
andie defense requirements. 

Aeroquip Coep., Jackson, Mich., re- 
ports sales for the quarter ended Dec. 
31. 1950 of $2,706,797, with net 
income of $180,085 after provision for 
federal income and excess profits taxes. 
Shij)ments during January exceeded $1 


INTERNATIONAL 
Commonwealth Aircraft Corp., Aus- 
tralia, has completed its threc-placc 
low-wing trainer prototype, designed for 
the Royal Australian Air Force. It has 
a DH Gipsy engine, but a new engine, 
called the Cicada, is being developed 
for the production version. 

Aer Lingus, the Irish airline, is 
negotiating with Vickera Armstrongs 
for purchase of four Viscount 48-60 
place turboprop airliners. They are 
scheduled for service between Dublin 
and London in 1953. 
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M ENGINE NND NIRHIINE CORNOlUTION 

^rAIRCHILD 


search niul dovelo|jiiiem in ihe field of 
nll-|>urpose iruiisiioris. Only aircraCi 
specially designed to do the job, rouUI 
do il lo such inaxiiniiin adsaiuagc. 

Packets, specially engineered and rug- 
gedly ronsiruucd to meet the needs of 
0111 unified air and ground forces, are 
proving themselves in varied military 
operulioiis throtighoui the ivorld. 


In a little more time than it will take 
you to read these paragraphs, this 
105mm gtin will ha\c cratlleil eoml'ort- 
ably to eartfi... ready for instant ac- 
tion. .\nd in little more time than that, 
its gun crew... will have instantly 
needctl firepower. 

The dependable C-1 19 Packet is the 
post-svai high-point ol Fairchild re- 


Take a look at the CONVAIR B-36 



RB-36D version of famed intercontinental bomber 

...and see what makes it potent 


T he Convair B-36 has speed, manueverability, 
firepower, accuracy, eyes that see in the dark, 
and power to get to extreme altitudes. Here’s 
how it gets these qualities. 

A special General Electric turbosupercharger system 
soups up the piston engines to give normal rated 
horsepower up to extreme altitudes. Four G-E J47 
jets supply more than 20,000 pounds of additional 
thrust. 

A G-E remote control armament system locates the 
gunner in a pressurized compartment away from his 
guns. G-E fire control radar tracks attacking fighters 
to supply aiming information. G-E electric com- 


puters make the defensive counterpunching faster 
and more accurate. 

Ignition transformers on the engines, tiny fractional 
horsepower motors in the propellers, governors on 
the power system, position indicators, voltmeters, 
ammeters — all do their part in keeping the big 
bomber strong. 

Like any artist proud of his work. General Electric 
places its signature on these products. For more 
information on aircraft equipment that wears this 
badge of dependability, telephone your nearest G-E 
aviation specialist or write Apparatus Department, 
General Electric Company, Schenectady 5, New York. 


• TURBOJET ENGINES 

• TURBOSUPERCHARGERS 

• MOTORS AND CONTROL 


• INSTRUMENTS • GENERATORS AND TRANSFORMERS 

• ELECTRICAL AND SERVO SYSTEMS • ELECTRONICS AND COMMUNICATIONS 

• GAS TURBINE IGNITION AND CONTROL SYSTEMS 


can ^ — 


GENERAL 


ELECTRIC 


